— PETPOIF PUBLIC LIBRARY 


HISTORY & 1RAVEL 


CAHIERS 
D’ HISTOIRE 
MONDIALE 


JOURNAL 
OF WORLD 
HISTORY 


CUADERNOS 
DE HISTORIA 
MUNDIAL 





-~ pal — Oe ~ ——— = —~ «as ~_~ _ an > otal eee 





CAHIERS D’HISTOIRE MONDIALE 
JOURNAL OF WORLD HISTORY 
CUADERNOS DE HISTORIA MUNDIAL 














COMMISSION INTERNATIONALE POUR UNE HISTOIRE 


DU DEVELOPPEMENT SCIENTIFIQUE ET CULTUREL DE L’HUMANITE 


CAHIERS 
D’HISTOIRE MONDIALE 


JOURNAL 
OF WORLD HISTORY 


CUADERNOS 
DE HISTORIA MUNDIAL 


VOL. VI 3 1961 


EDITIONS DE LA BACONNIERE - NEUCHATEL 








PUBLIE SOUS LES AUSPICES 
ET AVEC LE CONCOURS FINANCIER DE L’UNESCO 


PUBLISHED UNDER THE AUSPICES 
AND WITH THE FINANCIAL ASSISTANCE OF UNESCO 


PUBLICADO BAJO LOS AUSPICIOS 
Y CON LA AYUDA FINANCIERA DE LA UNESCO 








COMMISSION INTERNATIONALE POUR UNE HISTOIRE 
DU DEVELOPPEMENT SCIENTIFIQUE ET CULTUREL DE L’HUMANITE 


MEMBRES DE LA COMMISSION INTERNATIONALE 


Professeur Paulo E. de Berrédo Carneiro (Brésil), Président 
Sir Julian S. Huxley, F.R.S. (Royaume-Uni), Vice-Président 
Professeur R.C. Majumdar (Inde), Vice-Président 
Professeur Ralph E. Turner (Etats-Unis), Vice-Président 
Professeur Gaston Wiet (France), Vice-Président 
Professeur Silvio Zavala (Mexique), Vice-Président 
Professeur A. A. Zvorikine (URSS), Vice-Président 

Dr. Jorge Basadre (Pérou) 

Professeur Eduard ]. Dijksterhuis (Pays-Bas) 

Professeur Jacques Freymond (Suisse) 

Professeur Louis Gottschalk (Etats-Unis) 

Professeur Karel Krej¢i (Tchécoslovaquie) 

Professeur Mahmud Husain (Pakistan) 

Professeur Hu Shih (Chine) 

Professeur Witold Kula (Pologne) / 

Professeur Erik Lénnroth (Suéde) 

Dr. Eric Molnar (Hongrie) 

Professeur Charles Morazé (France) 

S. E. Dr. K. M. Panikkar (Inde) 

Professeur Luigi Pareti (Italie) 

Professeur Mario Praz (Italic) 

Mrs. Jacquetta Priestley (Royaume-Uni) 

Professeur Percy E. Schramm (République Fédérale d’ Allemagne) 
Professeur Ali A. Siassi (Iran) 

Professeur J. Pérez Villanueva (Espagne) 

Professeur Caroline F. Ware (Etats-Unis) 

Professeur C.K. Zurayk (Syrie) 


Dr. Guy S. Métraux (Suisse), Secrétaire général. 








DIRECTEURS DE VOLUMES 


VOLUME | 


Premiére Partie 
Jacquetta Hawkes (Royaume-Uni) 
Deuxiéme Partie 
t Sir Leonard Woolley (Royaume-Uni) 


VOLUME IIl 


Professeur Gaston Wiet (France) 
Co-directeurs : Dr. Vadime Elisséeff et 
Professeur Philippe Wolff (France) 


VOLUME V 


Professeur Charles Morazé (France) 

Directeurs Associés : Professeur Georges 
Balandier (France), Dr. Jorge Basadre 
(Pérou), Mademoiselle /. Cuisinier 
(France), Dr. Louis Dumont (France), 
Monsieur A. Mazahéri (Iran), Dr. 
René Taton (France). 


VOLUME II 


Professeur Luigi Pareti (Italie) 
Directeurs Associés: Professeurs Paolo 
Brezzi et Luciano Petech (Italie) 


VOLUME IV 


Professeur Louis Gottschalk (Etats-Unis) 

Directeurs Associés : Professeurs Loren 
C. MacKinney et Earl H. Pritchard 
(Etats-Unis) 


VOLUME VI 


Professeur Caroline Ware (Etats-Unis) 

Co-directeurs : Professeur /. Romein 
(Pays-Bas) et Dr. K.M. Panikkar 
(Inde) 


COMITE DE REDACTION DES CAHIERS D'HISTOIRE MONDIALE 


Professeur P. E. de Berrédo Carneiro, Sir Julian S. Huxley, Professeur R. C. Majumdar, 
Professeur R.E. Turner, Professeur G. Wiet, Professeur S. Zavala, Professeur 


A. A. Zvorikine. 


Professeur Francois Crouzet, Secrétaire de rédaction. 


OBSERVATEURS AUPRES DE LA COMMISSION INTERNATIONALE 


Professeur /r. R. ]. Forbes (Pays-Bas), 
Professeur F. H. Lawson (Royaume-Uni), 


Sir Ronald Syne (Royaume-Uni), 


Observateur du Conseil International des 
Unions Scientifiques (ICSU) 

Observateur du Conseil International des 
Sciences Sociales (ISSC) 

Observateur du Conseil International de la 
Philosophie et des Sciences Humaines 


(CIPSH) 





7ST Om ssa - 


FTO vo FO gs 


7 © 


oo 7 


Paolo 


t) 


-Unis) 
Loren 
tchard 


> Unis) 
mein 


kar 


umdar, 
)fesseur 


LE 
nal des 
nal des 


al de la 


umaines 





MEMBRES CORRESPONDANTS DE LA COMMISSION 


Allemagne 

Dr. Georg Eckert 

Dr. Hermann Heimpel 
Dr. Ludwig Dehio 


Argentine 
Dr. R. Frondizi 


Australie 
Prof. R. M. Crawford 


Autriche 

Dr. Karl Jettmar 
Belgique 

Prof. Marcel Florkin 
Prof. Charles Manneback 


Birmanie 
Dr. Htin Aung 


Brésil 
Prof. Fernando de Azevedo 
Prof. Gilberto Freyre 
Prof. Sergio Buarque 
de Hollanda 
Dr. José Honorio Rodrigues 


Canada 
Prof. Wilfrid Cantwell Smith 


Chili 
Dr. Ricardo Donoso 


Chine 


Prof. Tso-ping Tun 
S.E. M. Chang Chi-yua 


Colombie 
Prof. German Arciniegas 
Prof. Luis Martinez Delgado 


Cuba 
§. E. Dr. J. Remos y Rubio 


Danemark 
Dr. Kaj Birket-Smith 


Egypte 
Prof. Aziz S. Atiya 
§. E. Shafik Ghorbal 


/e 

Prof. Claudio Sanchez 

Albornoz 
Prof. Antonio Garcia Bellido 
M. Ciriaco Pérez Bustamante 
M. F. Cantera 
Prof. Emilio Garcia Gomez 
Le Duc de Maura 
Prof. R. Menendez Pidal 
Prof. José Pijoan 


Etats-Unis 
Prof. Eugene Anderson 
Prof. Salo W. Baron 


Prof. Norman Brown 
Prof. J. K. Fairbank 
Prof. Harold Fisher 
Prof. G. Stanton Ford 
Prof. R. H. Gabriel 
Prof. Oscar Halecki 
Dr. C. W. de Kiewiet 
Prof. A. L. Kroeber 
Prof. Martin R. P. McGuire 
Prof. H.W. Schneider 
Prof. Richard Shryock 
Prof. John Wilson 


France 
Monseigneur Blanchet 
Prof. ie Cain 
ae B. Duroselle 
L. S. Senghor 
Prof. C. Lévi-Strauss 


Honduras 
S. E. Prof. Rafael Heliodoro 
alle 


Inde 

Prof. J. N. Banerjea 

Dr. Humayun Kabir 

. E. Sir Sarvepalli 
Radhakrishnan 

Prof. K. A. Nilakanta Sastri 


Indonésie 


Dr. S. T. Alisjahbana 
Prof. M. Sardjito 


Iran 
Prof. Ali- Asghar Hekmat 


Irak 
Dr. Abdul Aziz al-Duri 


Israél 
Prof. B. Mazar 


Italie 

Prof. Domenico Demarco 
Prof. Giacomo Devoto 
R. P. Antonio Messineo 


Japon 

Prof. Shigeki Kaizuka 
Prof. Suketoshi Yajima 
Dr. Seeichi Iwao 

Prof. Daisetso Suzuki 


Liban 


Emir Maurice Chehab 
S. E. Dr. Charles Malik 


Mexique 

Dr. Alfonso Caso 

Prof. Samuel Ramos 

Prof. Maauel Sandoval 
Vallarta 

Prof. Daniel Cosio Villegas 


Népal 
Prof. Gékal Chand 


Norvége 
Prof. Alf. Sommerfelt 


Nouvelle-Zélande 
Dr. J. C. Beagliehole 


Pakistan 


Dr. A. Halim 
Dr. 1. H. Qureshi 
Dr. S. Suhrawardy 


Pays-Bas 
Prof. Dr. R. Hooykaas 
Dr. Maria Rooseboom 


Philippines 
Prof. Gabriel Bernardo 


Portugal 
Prof. Joao Pereira da Silva 
Dias 


Royaume-Uni 
Sir Ernest Barker 
Dr. Joseph Needham 
Earl Bertrand Russell 
Prof. Charles Singer 


Suéde 
Prof. Axel Boéthius 


Suisse 


Dr. Werner Kaegi 
Prof. Jean Piaget 


Syrie 
S. E. Khalil Mardam Bey 


Thailande 
Prince Dhani Nivat 


Turquie 
S. E. Mehmed Fouad Képrilié 


Union Sud-Africaine 
Prof. A. N. Pelzer 


URSS 

Prof. A. V. Artsikhovski 
Prof. B. Kedrov 

Prof. Vinogradov 

Prof. Guber 

Prof. N. A. Figourovsky 
Prof. D. V. Sarabianov 
Prof. V. P. Zoubov 
Prof. N. A. Sidorova 


Uruguay 
Prof. Carlos M. Rama 


Venezuela 


S. E. C. Parra-Perez 
Prof. Mariano Picon Salas 


Yougoslavie 
M. Miroslav Krieza 








LE BUT DES CAHIERS 


TEXTE ADOPTE PAR LE BUREAU DE LA COMMISSION INTERNATIONALE 


Les CAHIERS D'HISTOIRE MONDIALE sont destinés : 


A fournir 4 la Commission Internationale chargée de préparer une 
Histoire du Développement Scientifique et Culturel de 1’Humartité, 
des matériaux pour la construction définitive de l’ouvrage, des éclair- 
cissements documentaires ou bibliographiques sur des problémes 
demeurés obscurs jusqu’a présent, des traductions de textes qui sem- 
bleraient souhaitables, et des parties de l’ouvrage qui, sous réserve de 
révision, seraient prétes a la publication. 


A permettre 4 toutes les personnes qui s’intéressent a |’Histoire entre- 
prise sous les auspices de |’Unesco, de prendre connaissance de cer- 
tains matériaux importants qui seront employés par les directeurs de 
volumes. 


A faire passer ces matériaux au crible d’une critique serrée de savants 
et de spécialistes connus et qualifiés, avant qu’ils ne soient retenus 
pour entrer dans tel ou tel volume. 


A permettre enfin aux érudits de tous pays de participer 4 un échange 
de vues sur les problémes d’interprétation et de présentation soulevés 

au cours de ]’élaboration d’une histoire du développement scientifique | 
et culturel de l’humanité. 


La Commission Internationale serait reconnaissante aux lecteurs des CAHIERS 


D'HISTOIRE MONDIALE de bien vouloir iui faire part des critiques et des sugges- 
tions qu’ils pourront faire sur les articles paraissant dans chaque numéro. Ces com- 
mentaires pourront étre publiés dans les numéros ultérieurs, sur avis du Comité de 
Rédaction des CAHIERS, et selon la place disponible. Ainsi les CAHIERS consti- 
tueront une tribune libre od seront discutés les grands problémes historiques. 











‘r une 
arfité, 
sclair- 
ylémes 
i sem- 
rve de 


entre- 
le cer- 
urs de 


avants 
etenus 


hange 
ulevés 
‘ifique 


.HIERS 
sugges 
es com- 
mité de 

consti- 








COLLABORATEURS DU PRESENT FASCICULE 


PrerrE AUGER, Professeur a la Sorbonne. 


A. P. OKLADNIKOV, Docteur en Histoire, Institut d’Histoire de la 
Culture matérielle de l’Académie des Sciences de |'URSS, Léningrad. 


Tuomas GOLDSTEIN, City College of New York, New York. 
G. B. L. WILSON, The Science Museum, London. 


C. H. EDELMAN, Professor of Soil Science, Agricultural University, 
Wageningen, The Netherlands. 


Zenrru TSUKAMOTO, Research Institute of Humanistic Science, 
Kyoto University. 


I. G. LIVCHITZ, Collaborateur scientifique, Institut d'Histoire de 
l’Académie des Sciences de l’URSS, Section de Léningrad. 


L. A. LIPIN, Licencié en Histoire, Université de Léningrad. 


B. M. KEDROV, Docteur en Philosophie, Membre Correspondant de 
l’Académie des Sciences Pédagogiques de |’URSS. 








l. 


SOMMAIRE 


I. CONTRIBUTIONS 


P. Aucer. Structures et complexités dans l’univers de |’antiquité 
a nos jours 


A. P. Oxtapnixov. Le néolithique dans les territoires de la 
Sibérie et des provinces extréme-orientales de ]’'U.R.S.S. 


T. Gotpstemn. Medieval Civilization from the World-Historical 
View 


G. B. L. Wuson. Technical Gains during the Nineteenth 
Century (1775-1905) . eS ‘ ‘iA 


C. H. Epetman. The Utilization and Conservation of the 
World’s soil Resources in the Twentieth Century . 


Zenryu TsukaMoTo. Japanese and Chinese Buddhism in the 
Twentieth Century ie 


Il. DOCUMENTATION 


. IL. G. Livenrrz. Nouveaux documents sur l/histoire de I’ Mteypto- 


logie 


L. A. Liein. The a Family in in the Second Half of the Second 


Miilennium B.C. 


457 


476 


503 


517 


556 


572 


605 


628 


B. M. Keprov. Le 1* mars 1869: jour de la découverte de la loi 


périodique par D. I. Mendéléev 


644 





Oo 


457 


476 


503 


517 


556 


572 


605 


Second 
628 


- la loi 
644 











I. CONTRIBUTIONS 




















P. AUGER 1 


STRUCTURES ET COMPLEXITES DANS L’UNIVERS 
DE L’ANTIQUITE A NOS JOURS: 


I 


ENDANT de nombreux millénaires l’univers humain est resté borné 
P a quelques espéces animales ou végétales, aliments ou proies 
recherchées, prédateurs redoutés. La structure de cet univers était 

donc celle d’une collection d’objets bien individualisés, classés en caté- 
gories et désignés par des mots qui les symbolisaient tout entiers. Le 
cerveau de l’homme, comme celui des autres animaux, est organisé en 
conséquence et présente, en particulier, une aptitude remarquable a 
reconnaitre les espéces vivantes dans des circonstances et sous des pré- 
sentations trés diverses. Le monde entourant l’homme primitif contenait 
cependant aussi d’autres parties importantes quoique non vivantes, 
comme les fleuves, les lacs, les rochers, les montagnes, les grottes. I] 
était naturel qu'une structure qui se trouvait parfaitement adéquate pour 
les étres vivants soit étendue a ces autres parties : il fallait pour cela y 
distinguer des objets définis et individualisés et les symboliser par des 
noms. Pourtant, nous le savons maintenant, une telle extension ne pou- 
vait pas étre basée sur une réalité objective. Elle devait, par conséquent, 
se rattacher a des critéres subjectifs, et s’est trouvée conduire automati- 
quement 4 un anthropocentrisme et méme a un anthropomorphisme 
général. Les « espéces d’objets » non vivants ne pouvaient étre définies 
que par leur relation avec l’homme, devenant ainsi des « objets relatifs ». 
Ce fut, dés leur apparition, le cas des objets fabriqués, outils, habitations, 
euvres d’art. Le point essentiel pour notre analyse est ici le suivant : 
le primitif ne dispose d’aucun procédé permettant de distinguer un 
objet « objectif », plus ou moins absolu comme un étre vivant, d’un 
ebjet « subjectif » relatif, comme un outil ; 4 ses yeux ce sont des étres 
de méme nature, et il est disposé 4 mettre la « vie » d’une habitation ou 
d'un fleuve sur le méme plan que celle d’un animal sauvage ou domes- 
tique, 4 les symboliser l’un par l’autre ou encore par un homme. La 
structure de son univers est alors fondée sur les représentants des diffé- 
rentes espéces d’objets, tous individualisés et symbolisables, et son fonc- 
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tionnement est réglé par les interactions entre eux de ces objets, y 
compris les hommes. I] faut d’ailleurs ajouter a ceci les objets imaginaires 
et abstraits, les puissances invisibles et les esprits, qui représentent 
simplement de nouvelles catégories d’objets participant 4 la structure 
générale et aux lois d’interaction. De cette description on peut déduire 
que l’univers primitif est essentiellement discontinu, décomposable 
enti¢rement en éléments distincts et individualisés, appartenant 4 un 
nombre fini de catégories, en somme lui reconnaitre une structure 
« quantifiée » semblable a celle du langage. La notion de nombre devait 
se constituer directement 4 partir de cette structure, les nombres entiers 
étant les seuls concevables de fagon immédiate. Enfin, l’importance des 
nombres entiers petits, deux, trois, quatre, cing, se fondait sur leur 
application constante aux collections d’objets de méme espéce entourant 
l’homme dans sa vie quotidienne. 

Certaines notions a caractére continu devaient cependant s’introduire 
nécessairement dans cet univers discontinu, en particulier sous la forme 
des interactions entre objets ainsi que des modifications subies par les 
objets eux-mémes sans qu’ils changent d’espéce. Dans le langage, ce 
sont les verbes qui représentent principalement cette catégorie. Ces 
relations continues tendent 4 apporter a l’univers des éléments présen- 
tant une complexité de nature différente de celle qui se basait sur la 
structure « quantifiée » décrite plus haut. Mais, 4 y regarder de plus 
prés, on s’apercoit que ces relations elles-mémes sont bien souvent quan- 
tifiées elles aussi. Ainsi, prenons le cas du mouvement : un homme peut 
étre immobile, il peut marcher, courir, se précipiter. I est vrai que des 
degrés insensibles permettent de passer de l’un 4 l’autre de ces états; 
cependant non seulement dans le langage mais dans la pensée courante 
le mouvement est quantifié en un nombre discret d’états dont l’ensemble 
forme une catégorie. Sans doute le mouvement est-il ressenti comme 
variant de facon continue, il est « agi » de méme lorsque c’est le sujet 
qui se meut, mais aussitét que possible il est reclassé dans le discontinu 
et c’est sous cette forme qu'il prend place dans la mémoire. 

La nature méme du mouvement, c’est-a-dire la présence méme d'un 
objet en des lieux divers 4 des époques successives, n’est d’ailleurs pas 
analysée de cette fagon continue par l’esprit humain (ni par celui des 
animaux). Un animal ou un objet immobile d’une part, et le méme en 
mouvement d’autre part sont, en réalité, des objets différents, justifiant 
un nom différent, traités différemment par la pensée ; une action en 
cours ou une action terminée ne différent pas seulement quantitative- 
ment, mais qualitativement : les grammaires primitives portent les traces 
de cette conception. De méme se distinguent les mouvements de rappro- 
chement et d’éloignement, d’entrée ou de sortie. 

Enfin, les relations et les actions réciproques entre les objets s’orga- 
nisent généralement en une structure plus ou moins complexe présentant 
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des caractéres dénombrables, nommables, symbolisables et, par consé- 
quent, d’une nature discontinue ou méme quantifiée. Les relations de 
supériorité et d’infériorité, de dépendance, d’interdit ou d’obligation, 
et les échanges auxquels ces relations donnent lieu constituent de véri- 
tables objets abstraits. Elles peuvent méme étre incorporées franchement 
aux objets concrets auxquels elles s’appliquent, leur conférant alors 
une nature spéciale et les faisant ranger dans la catégorie correspondante. 
Un homme n’est pas « un homme astreint a |’obéissance de l’esclavage », 
c'est « un esclave ». On dira — et on pensera — un mari, un seigneur, 
un chef, un riche, un noble ou un paria, comme des objets bien définis 
de la structure de l’univers, alors que ces hommes, dépouillés de leurs 
attributs et examinés sans connaissance de la complexité dont ils font 
partie, ne se distinguent les uns des autres que par des nuances a varia- 
tion continue. Les mémes qualités s’étendent aux animaux, en particu- 
lier aux animaux domestiques, et enfin aux objets inanimés, qui se trou- 
vent ainsi imprégnés de telle ou telle vertu dans la structure sociale : 
leur nom et leur symbolisme sont fixés en conséquence. 

L’univers dont nous venons d’esquisser la structure est profondé- 
ment logique et rationnel. I] présente une telle unité dans ses principes 
qu il est pratiquement inattaquable et doit étre adopté tel quel en bloc 
ou rejeté totalement. I] jouit d’une extréme facilité d’adaptation et 
permet au primitif de donner une interprétation immédiate et satisfai- 
sante pour l’esprit de n’importe quel événement, méme trés surprenant. 
Cependant, comme cette interprétation consiste 4 appliquer au monde 
réel une structure «a priori », si self-consistante soit-elle, elle conduit 
a des comportements dont les conséquences peuvent étre extrémement 
défavorables. On peut dire que la société primitive, vivant au sein d’un 
milieu stable depuis longtemps, avait établi une conception structurale 
de l’univers qui se trouvait étre empiriquement favorable, mais que 
devant des modifications de cet entourage trop importantes pour entrer 
dans cette conception normale, elle pouvait avoir des réactions catastro- 
phiques quoique logiques et prévisibles (au moins dans une certaine 
mesure). Si une telle société peut survivre au premier choc d’un tel chan- 
gement, elle se réadaptera aux conditions nouvelles moyennant un 
«avenant » a la complexité de son univers — avenant qui ne modifie 
pas sa structure ou au moins les principes de sa structure. On voit que 
lunivers primitif est adaptable, 4 condition de muter 4 temps. On voit 
aussi que les progrés — ou au moins les changements spontanés — 
doivent étre d’une extréme lenteur quand le milieu est stable. 


II 


Dés l’antiquité les insuffisances de l’univers primitif apparurent aux 
hommes de pensée. Un seul exemple : le mouvement. La tentation de 
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concevoir le mouvement comme comprenant — 4a sa limite inférieure — 
l’immobilité, se heurtait 4 la discontinuité séparant les deux notions 
« quantifiées » : immobilité, mouvement. II fallait, pour dépasser ce 
stade, atteindre une notion toute différente qui n’avait pas sa place dans 
l'univers primitif, celle de fonction continue. Les progrés des mathé- 
matiques et les premiéres mesures physiques systématiques conduisirent 
enfin, a l’époque de la Renaissance, au développement de la conception 
de lois continues, de relations entre les objets chiffrables du zéro a 
l’infini. La rupture avec l’univers primitif, qui subsistait encore presque 
inaltéré au moyen Age, ne fut pas ressentie clairement: en effet, la 
structure de l’ancien univers est tellement naturelle pour |’esprit humain 
qu'elle devait subsister 4 peu prés inchangée a cété de la nouvelle 
structure continue, celle des lois fonctionnelles. Elle subsiste d’ailleurs 
jusqu’a maintenant dans la vie courante, car elle est adaptée au lan- 
gage et a la plupart des relations sociales. On n’est pas plus ou moins fils, 
pére, chef ou subordonné, ministre ou chevalier de la Légion d’honneur. 
Elle est d’ailleurs toujours soutenue par l’ensemble du régne vivant, 
dont les espéces constituent des catégories sans continuité. Pourtant, il 
avait bien fallu se rendre compte que les autres classes d’objets ne cons- 
tituent pas réellement des unités individualisées, au méme titre que les 
étres vivants, ou plutét que cette individualité n’était que le reflet de 
celle des hommes qui les avaient nommés. Qu’il s’agisse des outils ou 
des meubles, des statues des dieux ou des grands fleuves, il devenait 
évident que ce n’était 14 que des assemblages de substances de forme 
arbitraire et variable, dont les diverses parties ne se trouvaient pas en 
interaction mutuelle organique comme celles des étres vivants. En d’au- 
tres termes, l’univers antique était partiellement vrai, partiellement faux, 
et il devenait urgent de refondre entiérement les idées relatives a cette 
seconde partie pour pouvoir espérer progresser dans la connaissance, 
l’interprétation et l’asservissement des forces de la nature. 

Dans le domaine des forces physiques, le nouvel univers enregistrait 
d’ailleurs de tels succés que la question devait se poser de savoir s'il 
allait envahir l'ensemble des connaissances et lui imposer ses lois 
continues. De toute facgon, la situation était rendue philosophiquement 
difficile par la présence simultanée des deux types d’univers : |’inter- 
prétation des phénoménes naturels exigeait en effet souvent leur imbri- 
cation dans une méme théorie. Ainsi la physiologie des animaux faisait 
de grands progrés grace 4 l’intervention systématique des mesures conti- 
nues et |’établissement de lois fonctionnelles (a la ressemblance des lois 
qui régissent des systémes non vivants, ensembles naturels ou machines 
fabriquées) ; en méme temps, il était clair que l’animal formait un tout 
indécomposable de sorte que les systémes partiels étudiés sur le vivant 
ne pouvaient jamais étre enti¢rement assimilés 4 des machines. 

Dans le domaine de la chimie apparaissaient également des phéno- 
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ménes étroitement apparentés aux notions qui formaient la base de 
l'univers primitif. Ils prouvaient en particulier l’existence d’espéces 
chimiques absolument distinctes les unes des autres et n’admettant pas 
de passages continus. Les lois elles-mémes qui régissent les combinaisons 
entre ces différentes espéces chimiques faisaient intervenir des nombres 
et des régles si simples que l’on devait songer inévitablement a des 
relations familiales humaines : préférences et affinités, amours et haines 
donnant lieu 4 de brusques changements de relations, chassés-croisés, 
ruptures ou associations, mariages ou divorces. 


Ill 


Nous voici donc, a la fin du XIX° siécle, en possession d’un univers 
composite, dont la structure révéle des discontinuités absolues entre des 
types et des objets formant des classes 4 caractéristiques simples. II 
établit entre ces objets des relations continues, représentables par des 
lois fonctionnelles rigoureuses et conduisant 4 un déterminisme parfait 
dans la suite des événements. On peut dire, du point de vue de la science, 
qu'il comporte un mélange trés hétérogéne de deux univers non misci- 
bles, l’ancienne structure discontinue laissant s’insinuer dans tous ses 
intervalles les lois continues et les statistiques de probabilité rendues 
indispensables par tout l’ensemble des mesures de plus en plus précises 
effectuées sur des grandeurs physiques. Mais ces lois elles-mémes se 
trouvent incapables de rendre compte de la structure discontinue et ne 
peuvent, en quelque sorte, que couler 4 travers sans |’ébranler. 

Du point de vue de l’esprit comme de celui de la pratique, un tel 
univers composite est extrémement efficace mais beaucoup moins satis- 
faisant que ne l’avait été l’univers discontinu et homogéne des anciens. 
Il se montre plein de contradictions et d’inconséquences : sans doute 
devait-il conduire 4 quelque chose de plus harmonieux, mais rien ne 
faisait encore pressentir, 4 la veille du changement de millésime, com- 
ment cette transformation aurait lieu et, en particulier, si le vainqueur 
serait le continu ou le discontinu, si les derniers vestiges de |’antiquité 
devraient se fondre dans le monde nouveau ou si, au contraire, celui-ci 
n’allait pas revenir vers les nombres et leurs harmonies simples. 

L’importance relative des deux aspects de l’univers composite dif- 
fére considérablement suivant les disciplines : l'histoire naturelle est, 
aprés Linné, trés discontinue, mais Lamarck et Darwin sont venus y 
introduire un élément continu. Ensuite, Mendel a rétabli sur des bases 
plus précises la discontinuité. La physique est trés fortement dominée 
par l’esprit newtonien, et pour autant que — sous la pression de la chi- 
mie — elle doive accepter les catégories d’objets discontinues et les 
rapports simples qui régnent dans le monde des atomes, elle tend a leur 
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appliquer des lois statistiques, lesquelles noient cette individualité 
génante dans des lois continues du type thermodynamique. La chimie, 
nous l’avons vu, ne peut au contraire s’abstraire de cette individualité 
atomique, qui s’impose 4 tous les instants. La spectroscopie vient d’ail- 
leurs renforcer encore ces vues discontinues en montrant que les atomes 
ne se contentent pas de constituer des individus appartenant a des caté- 
gories bien distinctes en rapports simples entre elles, mais présentent 
chacun des comportements discontinus, rendus évidents par les raies 
spectrales. L’arrangement ordonné de celles-ci fait, de plus, soupgonner 
un réle fondamental des rapports simples. C’est peut-étre |’astronomie, 
encore classique, qui échappe le plus 4 ces lambeaux de pythagorisme, 
flots inassimilables et incompressibles perdus dans l’univers nouveau 
des forces et des champs : elle n’échappe pas pour longtemps, d’ailleurs, 
car l’astrophysique va bientét l’entrainer dans le camp de |’atomisme. 

Cet univers composite était-il satisfaisant ? Il ne pouvait guére 1’étre 
pour l’esprit humain qui réve toujours d’une unité sous-jacente derriére 
le kaléidoscope des visions réelles. La recherche de cette unité a fait 
l'objet de travaux théoriques et expérimentaux qui ont conduit a de 
nombreux succés : malheureusement, ces recherches étant, par nécessité, 
poursuivies dans deux voies différentes selon qu'il s’agissait de la partie 
discontinue ou des objets continus de l’univers, elles n’apportaient rien 
et ne pouvaient encore rien apporter en faveur d’une réunion de ces 
deux mondes juxtaposés, imbriqués et pourtant distincts. 

En ce qui concerne les espéces discontinues, les facteurs d’unité que 
l’on pouvait espérer découvrir ne pouvaient se présenter que sous la 
forme d’éléments discontinus et individuels, présents dans tous les types 
connus comme éléments de structure fondamentaux, et dont les combi- 
naisons ou les arrangements divers pourraient rendre compte des pro- 
priétés observées. On pourrait alors baser sur eux une classification 
solide et naturelle. Le monde chimique avait fondé de grands espoirs 
sur la loi de Prout, qui montrait que les poids des divers atomes étaient 
approximativement des multiples entiers de celui de |’atome d’hydro- 
géne. Mais les différences restaient grandes entre les poids atomiques 
mesurés et les multiples parfaits exigés par la loi. De plus ces différences 
paraissaient n’obéir elles-mémes a aucune loi simple : une sorte de hasard 
semblait avoir présidé a leur distribution sur tous les éléments connus. 
La possibilité de classer les éléments chimiques, trés nombreux, suivant 
les arrangements réguliers du tableau périodique de Mendeléef, faisait 
aussi soupgonner quelque simplicité sous-jacente : une grande tentation 
venait de penser que tout cela résultait d’une distorsion d’origine incom- 
préhensible apportée 4 une structure fondamentalement simple de ces 
atomes. 

De plus grands succés étaient obtenus lorsque les individus consi- 
dérés n’étaient pas les atomes mais les molécules, car s’il ne s’introdui- 
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sait pas de nouvelle notion unifiante, au moins la constitution de toutes 
les molécules pouvait-elle s’interpréter par des combinaisons et des 
arrangements entre les atomes des éléments connus. On avait donc 1a 
l’exemple d’un monde composé d’individus absolument distincts formant 
des catégories bien définies, et dans lequel chacun de ces individus était 
analysable en un certain nombre — en général petit — d’individus 
appartenant 4 un autre horizon naturel discontinu dénombrable : celui 
des atomes. L’univers continu n’apparaissait que lorsque l'on portait 
son attention sur les propriétés des ensembles formés de trés nombreux 
atomes ou molécules et sur les paramétres qui les caractérisent — tempé- 
rature, pression, forces diverses. 

Les tentatives d’analyse des autres classes composant l’univers dis- 
continu ont eu des fortunes diverses, mais ont toujours conduit 4 une 
simplification comme dans le cas des espéces chimiques. Ainsi les cris- 
taux, dont les discontinuités 4 forme géométrique rigoureuse ont de 
tout temps attiré un vif intérét, pouvaient-ils étre ramenés 4 des arran- 
gements profondément simples portant sur les mémes types de groupe- 
ments d’éléments individuels qui composent les molécules chimiques. 
L’extréme régularité de ces arrangements ne faisait que porter a |’échelle 
de l’observation humaine directe la simplicité géométrique des grou- 
pements élémentaires eux-mémes et de leurs liaisons réciproques. On 
tenait 14 un exemple d’ensembles formés de trés grands nombres d’indi- 
vidus et qui échappaient pour une part aux lois continues : il s’agissait 
d'une organisation, d’une structuration simple mais totale (c’est-a-dire 
ne laissant aucune partie non structurée), chez des objets non vivants 
ayant un accés direct a nos sens. 

L’autre grande classe discontinue — la classe primordiale en quel- 
que sorte, c’est-a-dire celle des étres vivants — conduisait de son cété 
a une conception structurale qui paraissait enti¢rement différente. Sans 
doute les éléments ultimes d’une analyse devaient-ils étre cherchés au 
niveau des atomes et des molécules, mais cela ne pouvait servir de sup- 
port 4 une différentiation fondamentale entre le vivant et |’inanimé. 
La découverte du réle joué par la cellule comme élément fondamental 
des animaux et des plantes représentait seulement une amorce d’unité 
bien décevante, et il fallut atteindre les chromosomes et les génes pour 
enfin saisir le substrat d’une simplification que l’on pouvait soupcgonner 
d’étre trés profonde. D’autre part, la découverte de |’extréme ressem- 
blance des substances chimiques composant les corps de tous les étres 
vivants, des plus simples aux plus complexes, ramenait un climat d’unité 
parmi la variété presque indescriptible des millions d’espéces connues. 
Ainsi, plus lointaine mais plus prometteuse encore, apparaissait une 
lueur d’espoir de pouvoir, de quelque facgon encore mystérieuse, relier 
les complexités des structures de l’horizon des molécules chimiques avec 
celles de l’horizon vivant. 
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Mais la séparation des deux univers discontinus vivant et non vivant 
reposait toujours sur la caractéristique dynamique des étres du premier 
de se maintenir contre les effets désorganisateurs du milieu, et de se 
reproduire lorsque ce milieu était suffisamment favorable, alors que 
les molécules les plus complexes de la chimie restaient inertes. Devait- 
on invoquer une différence profonde dans la nature méme de ces objets, 
une force vitale habitant les uns et non les autres, ou rechercher dans la 
seule complexité de leur organisation des ressources suffisantes pour 
leur distinction ? 

On peut résumer la situation 4 cette époque par la considération des 
deux failles de l’univers scientifique, l’une qui séparait les étres discon- 
tinus — molécules et atomes — des lois continues de la mécanique et 
de la physique, l’autre qui séparait le monde des organismes vivants 
de celui des ensembles non vivants, méme s’il s’agissait d’objets indivi- 
dualisés comme les molécules et les cristaux. Ces deux failles admettaient 
de nombreux passages: ainsi les atomes et molécules obéissent assez 
bien aux lois continues, surtout lorsqu’ils se présentent en grand nombre, 
mais aussit6t que leur structure interne devait intervenir, la faille appa- 
raissait. D’autre part, les organismes vivants, eux aussi, obéissent a de 
nombreuses lois de la physique et de la chimie, mais lorsque leur exis- 
tence méme et surtout leur reproduction étaient mises en question, la 
rupture devenait inévitable. 


IV 


Au cours des derniéres années du XIX° siécle apparurent cependant 
plusieurs raisons nouvelles de dissatisfaction. Tout d’abord la radio- 
activité, dont la découverte montrait chez les atomes une structure interne 
complexe. D’autre part, dans le domaine méme des lois statistiques — les- 
quelles, faisant intervenir de grands nombres d’atomes et de molécules 
(chaleurs spécifiques, spectres d’émission continus), paraissaient devoir 
étre réservées a l’univers continu — il apparaissait que ces atomes et 
molécules se refusaient 4 se comporter comme des objets ordinaires 4 
Pimage de billes de billard plus ou moins élastiques ou bien de résona- 
teurs mécaniques ou électromagnétiques. Le fluide électrique lui-méme 
passait 4 l’ennemi en se résolvant en granules unitaires, en électrons. 
Le monde des physiciens ressentait déja fortement les prolégoménes 
d’un grand changement, d’une révolution d’importance comparable 4 
celle qu’avaient apportée Galilée et Newton. 

Dans le domaine vivant se préparaient également de grands chan- 
gements tendant, eux aussi, a entrelacer l’univers discontinu et l’univers 
continu de fagon de plus en plus étroite. D’une part, les lois de l’héré- 
dité mendélienne conduisaient 4 un atomisme plus rigoureux dans la 
description des caractéres des espéces, les rapprochant des espéces 
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chimiques. D’autre part, l’application des lois continues de la physico- 
chimie se montrait efficace dans tous les problémes de la physiologie. 
Dans presque chaque question particuliére les deux aspects, discontinu 
et continu, se présentaient étroitement mélés. En neurophysiologie, par 
exemple, o les mesures électriques ordinaires s’appliquent fort bien, 
on avait affaire 4 des systémes, les neurones, ne présentant que deux 
états de stabilité absolument distincts : ils sont, comme les portes, ouverts 
ou fermés. L’influx nerveux lui-méme se présentait comme composé 
d’impulsions unitaires, indistinctement les mémes qu'il s’agisse de 
transporter une sensation ou les commandes du mouvement. 

Mais c’est au cours de l’année 1900, le 14 décembre exactement, que 
l’orage a enfin éclaté. Ce jour-la, la physique est entrée dans |’ére nou- 
velle annoncée, et ceci par une rupture soudaine avec les principes 
classiques. Les théories continues de la thermodynamique, trop tendues 
pour suivre les résultats des expériences, lachérent prise. Max Planck 
montra qu’il fallait renoncer a la continuité dans les échanges d’énergie 
rayonnante entre résonateurs élémentaires, atomes, molécules, noeuds 
des réseaux cristallins. Plus tard Bohr montra qu’il fallait renoncer a 
appliquer les lois de l’électromagnétisme dans les mécanismes internes des 
atomes. Une bréche avait été creusée dans |’édifice des lois continues qui 
ne devait plus se cicatriser. L’univers discontinu se réveillait et montait 
a l’assaut des positions réputées inexpugnables de la thermodynamique. 
L’entropie elle-méme, forte de son augmentation continue et fatale, 
devait pourtant s’arréter devant le pythagorisme cristallin des édifices 
atomiques. 

Les conséquences de cette rupture et de invasion par le discontinu 
des fiefs que le continu avait laborieusement établis et organisés au cours 
de plusieurs siécles sont encore loin d’étre enti¢rement épuisées. D’ail- 
leurs, la révolution n’a fait que déplacer la frontiére et les conceptions 
continues n’ont pas cessé de jouer leur réle dans la structure actuelle 
de l’univers. Elles en joueront toujours un, d’ailleurs, puisque c’est a 
elles que se raccordent les édifices discontinus lorsque leur nombre 
devient trés grand. 

Voici donc comment se présentait la situation aussitét aprés les 
découvertes sur la mécanique quantique par Planck et par Bohr, aux- 
quelles nous pouvons ajouter celle des isotopes par Soddy et Aston, qui 
réglait enfin la vieille question des poids atomiques en justifiant la loi 
de Prout des multiples entiers de l’hydrogéne. Pythagore avait gagné 
sur tous les tableaux: les atomes étaient constitués des arrangements 
divers d’un petit nombre de particules élémentaires, le proton et l’élec- 
tron, auxquels s’ajoutera, quinze ans plus tard, le neutron. De plus, la 
structure de ces atomes était gouvernée par une arithmétique extraordi- 
nairement simple. Les tranferts d’énergie eux-mémes se faisaient entre 
ces édifices géométriques par l’échange discontinu de ces nouvelles 
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individualités du monde physique que représentent les quanta de rayon- 
nement. Bientét les molécules, au moins les plus petites, vinrent se ranger 
dans la catégorie des édifices « quantifiés », c’est-a-dire régis par des 
lois simples et discontinues, et furent dotées des formes géométriques 
correspondantes. 

Comme les noyaux des atomes ne contiennent qu’un nombre réduit 
de particules, l’interprétation des longues durées de vie chez certains 
éléments instables (radioactifs) devenait bien difficile sur la base d’une 
mécanique des mouvements relatifs de ces diverses particules. Comment 
concevoir qu'il faille attendre dix milliards d’années pour que se réalise 
la configuration décisive pour la désintégration chez un ensemble com- 
posé de quelques dizaines de granules agités d’un mouvement rapide ? 
La faillite totale des conceptions du monde des lois continues — ainsi 
que du déterminisme newtonien qui lui correspond — devenait évidente. 
Comme il fallait bien cependant rattacher ces phénoménes a quelque 
notion de causalité, les physiciens en arrivérent en quelque sorte a 
ajouter aux deux types de causalité des anciens philosophes — soit les 
causes efficientes et les causes finales — une causalité probable : un sys- 
téme placé dans des conditions telles qu’il se trouve capable de subir 
diverses transformations spontanées est affecté de coefficients représen- 
tant les probabilités de ces transformations par unité de temps. Aucune 
description assez précise de |’état du systéme ne peut étre donnée qui 
permette de décider avec certitude s’il va subir telle ou telle transfor- 
mation. On peut dire que sa structure interne échappe 4 |’analyse fine, 
qu'elle n’a par conséquent pas d’existence réelle, et qu’elle ne propose 
a l’extérieur, comme réalité, que ces coefficients de probabilité. Ceux-ci 
peuvent d’ailleurs constituer une distribution continue ou discontinue, 
suivant que les modes de transformation sont en nombre infini ou fini. 

Dans le domaine chimique, les lois quantiques ont permis enfin de 
comprendre les raisons de la stabilité des édifices moléculaires, et de 


pénétrer leur architecture complexe. La molécule chimique, et surtout | 


la grosse molécule des composés organiques, est devenue un étre, un 
objet absolu, dont toutes les réactions aux actions extérieures sont mesu- 
rées et calculées, comme s’il s’agissait d’un étre vivant. Cette connais- 
sance s’arréte d’ailleurs lorsque l’on ne se contente plus du comportement 
général mais que l’on veut prévoir les réactions individuelles précises 
de telle ou telle de ces molécules : on rencontre alors |’indétermination 
fondamentale et l’on doit se satisfaire, comme chez les étres vivants, 
de prévisions de probabilité. 

Passant des grosses molécules aux formes les plus élémentaires de 
la vie, l’univers actuel nous fait passer — par une transition dont on 
ne connait pas encore les caractéristiques exactes — aux plus petits étres 
figurés connus : les virus. Sont-ils déja vivants au plein sens du terme ? 
Sont-ils encore de trés grosses molécules possédant seulement une des 
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caractéristiques de la vie, la faculté de se reproduire, mais non pas celle 
de constituer et de maintenir un milieu intérieur par un métabolisme 
continuel ? Leur stabilité parait bien se fonder directement sur la sta- 
bilité des espéces chimiques, présenter par conséquent une origine quan- 
tique, alors que celle d’une cellule vivante repose sur une lutte conti- 
nuelle, une construction continue opposée 4 chaque instant aux tendances 
destructrices et a l’invasion du désordre — ceci grace a l'utilisation 
d'une énergie libre venant de l’extérieur, sous forme de radiations 
solaires ou de réactions chimiques exothermiques. Peut-étre la possibilité 
de séparer les deux aspects principaux de la vie, la reproduction et le 
métabolisme (condition du développement), se confirmera-t-elle et sera- 
t-elle 4 l’origine d’une compréhension plus profonde de la nature de 
lorganisme vivant ? 

En tout cas, les discontinuités quantiques ont fait irruption dans les 
étres de grande taille eux-mémes, ne serait-ce que par la voie de la 
génétique. Les porteurs des caractéres héréditaires, les génes, sont de 
nature macromoléculaire et il parait certain que les modifications sou- 
daines qu’ils peuvent subir, lors de l’action de radiations ionisantes par 
exemple, sont des modifications quantiques. De sorte que, lorsque nous 
voyons autour de nous des yeux bleus ou des yeux noirs, nous devons 
reporter cette différence 4 l’existence des molécules et 4 la nature dis- 
continue de l’énergie qu’elles portent. Ce n’est pas d’ailleurs le seul 
domaine de la biologie dans lequel les interprétations basées sur les 
discontinuités fondamentales passent au premier plan. Ainsi, la nearo- 
physiologie, en particulier celle des organes des sens, se trouve examiner 
des effets et des interactions — tels que celle de la lumiére sur les cel- 
lules de la rétine — dont le caractére quantique apparait comme essentiel. 

Cependant, si la théorie des quanta permet de fonder de facon logi- 
quement acceptable la stabilité des caractéres des étres vivants et d’inter- 
préter les transformations soudaines qu’ils subissent parfois, elle ne donne 
pas directement le moyen de comprendre comment, par quelle voie 
causale, des changements discontinus se produisent a l’échelle molécu- 
laire — et par conséquent assez simples — en principe, peuvent donner 
lieu 4 des effets aussi complexes que ceux que nous constatons aussi bien 
en hérédité qu’en neurophysiologie. En fait, nous retrouvons ici, ampli- 
fiée mais sans changement de nature, la question que posait la chimie : 
comment toute la variété des propriétés des corps composés peut-elle 
se déduire des combinaisons de quelques particules élémentaires, réa- 
lisées suivant des régles numériques, au fond assez simples ? 

Nous voici donc devant une nouvelle phase de |’évolution des concep- 
tions de la structure de l’univers. La premiére était, en quelque sorte, 
naivement numérique, la seconde s’est trouvée gouvernée par |’inter- 
vention des grandeurs physiques dont les variations continues sont plus 
conformes au spectacle si varié et si changeant de la nature, la troisiéme 
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nous faisait retrouver, 4 la racine méme des choses, les nombres chers 
a Pythagore et dont l’importance nous apparait désormais pleinement. 


Il manque encore dans cette perspective la définition des liens entre la | 


simplicité fondamentale basée sur les nombres, le tableau continu des 
grandeurs physiques et l’extréme complexité des phénoménes réels qui 
nous entourent. Deux voies principales ont été suivies : celle de la sta- 
tistique et celle de la structure, la premié¢re permettant de relier certaines 
grandeurs physiques continues 4 des ensembles d’événements de |’infra- 
structure discontinue dont nous avons reconnu |’existence (atomes et 
molécules, quanta, étres vivants), la seconde permettant de retracer un 
lien précis et numérique entre certains des événements qui se produisent 
au niveau de cette infrastructure et certains phénoménes 4 notre échelle 
parmi ceux qui conditionnent notre existence quotidienne et notre 
emprise sur la nature. 

Nous allons essayer, sur un exemple important, de montrer comment 
peuvent s’appliquer ces deux méthodes, quels sont leurs domaines de 
validité et leurs interférences. Cet exemple sera celui de la distribution 
de l’énergie entre des molécules d’un corps, par exemple d’un gaz, porté 
a une certaine température. Si l’on ne sait rien sur ces molécules, en 
dehors du fait qu’elles peuvent se mouvoir dans les trois directions de 
l’espace et tourner sur elles-mémes également suivant trois axes rec- 
tangulaires, on doit admettre que l’énergie disponible se partage in- 
différemment suivant ces six possibilités et leur appliquer les calculs 
statistiques basés sur notre ignorance de tout détail structural. On obtient 
ainsi des formules simples dont l’application aux gaz s’est montrée par- 
faite dans de trés larges domaines, en particulier dans le calcul de 
l’élévation de température résultant de l’apport et de la distribution d’un 
nouveau contingent d’énergie aux molécules contenues dans un volume 
gazeux donné (chaleur spécifique). Mais certaines études poussées dans 
des directions diverses, portant par exemple sur les gaz a basse tem- 


pérature, ou sur le rayonnement électromagnétique (dont le type courant © 


est la lumiére visible) en équilibre dans une cavité fermée d’un corps 
porté a une certaine température, ont montré que la méthode statistique 
seule, basée sur l’ignorance des mécanismes de détail, ne suffisait pas, et 


de loin, 4 rendre compte des phénoménes observés. Des hypothéses | 
simples doivent alors étre proposées, d’une part sur la structure en quel- 


que sorte géométrique des molécules, d’autre part sur la structure de 
l’énergie et des échanges auxquels elle participe. Ainsi, il a été nécessaire 
d’établir une distinction entre les différentes possibilités du mouvement 
de rotation des molécules suivant leur forme (les translations dans les 
trois directions d’espace n’étant pas affectées). Des molécules diatomiques 
en forme d’haltére, comme celles de l’hydrogéne, ne peuvent tourner 
autour de leur axe de symétrie que suivant une série discontinue de 
vitesses, correspondant a la possession d’une série de niveaux d’énergie¢ 
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de rotation, de sorte que de nombreux chocs peuvent se produire sans 


- aucun changement dans cette vitesse, jusqu’a un choc de nature telle 


qu'elle augmente ou diminue soudain pour passer 4 un autre niveau de 
la série. On congoit que de telles structures introduisent de trés grands 
changements dans les calculs statistiques, puisqu’ils correspondent a une 
« connaissance » venant limiter |’ « ignorance » générale posée initiale- 
ment. La répartition égale de l’énergie n’a plus lieu entre les six 
différentes possibilités de mouvement, la chaleur spécifique est profondé- 
ment changée. Des hypothéses de méme nature doivent étre faites sur 
l'intervention de la structure interne des molécules complexes dont cer- 
taines parties peuvent entrer en vibration par rapport au reste. II est 
remarquable que les discontinuités énergétiques constatées correspondent 
toujours 4 des mouvements enti¢rement définis localement : rotations, 
vibrations, c’est-a-dire des mouvements périodiques. Elles n’apparaissent 
pas dans les mouvements qui ne peuvent étre définis que par rapport 
aun autre systéme, comme les translations, dont on sait qu’elles n’ont 
qu'une valeur relative. Ceci est conforme 4a la théorie de la relativité, 
car une série discontinue de possibilités dans de tels mouvements don- 
nerait une base a une définition absolue de la vitesse. 

Les applications de la méthode statistique réglementée, si on peut 
dire, par les conditions structurales ont été immenses et ont donné lieu 
a des succés éclatants. On congoit que cette méthode puisse constituer 
un bel instrument de découvertes : voici comment peut se présenter la 
démarche scientifique. On ignore une structure et on commence par la 
supposer indifférente ; si les calculs statistiques donnent un résultat 
conforme a4 l’expérience, c’est que l’ignorance doit subsister, soit que 
la structure n’existe pas, soit qu’elle_n’intervienne pas dans les phéno- 
ménes considérés ; si l’expérience ne confirme pas les statistiques, il 
faut faire des hypothéses structurales, simples d’abord, puis plus com- 
plexes, jusqu’a ce que les statistiques tenant compte de cette connais- 
sance supposée rendent compte de l’expérience. I] est arrivé bien des 
fois en physique et en biologie que des structures ainsi supposées et 
assurées par cette méthode indirecte aient été ultérieurement confirmées 
par des méthodes plus directes comme |’observation microscopique. 

Pour donner un exemple de la démarche inverse dans laquelle une 
structure que l’on croyait assurée se montre sans influence sur tous les 
phénoménes observables et doit, par conséquent, étre considérée comme 
inexistante, nous reprendrons le cas des noyaux atomiques. On pouvait 
supposer, « a priori», que ces noyaux, constitués d’un petit nombre de 
particules fondamentales, formaient un systtme mécanique stable — 
4 la maniére du systéme solaire. Les éléments, trés petits et doués d’une 
grande énergie, en sont donc animés de mouvements extrémement 
tapides, vibrations ou rotations. Si une telle structure géométrique existe, 
elle peut étre définie 4 chaque instant, et la stabilité ou une instabilité 
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éventuelle peuvent en résulter. Avec de telles vitesses, les diverses confi- 
gurations possibles doivent se reproduire trés souvent, un trés grand 
nombre de fois par seconde, et l’on congoit que certains noyaux instables 
aient une durée de vie trés courte. Mais il se trouve aussi que des noyaux 
de constitution trés voisine de ces noyaux a vie courte, tout en étant 
également instables, présentent une durée de vie extraordinairement 
longue. On pourrait supposer que le nombre de constituants est extré- 
mement élevé : mais cela serait en contradiction avec toutes les autres 
expériences, qui indiquent que ce nombre est au plus de quelques cen- 
taines. Il faudrait alors admettre que la configuration instable est définie 
avec une précision extréme, de maniére 4 ne se présenter exactement 
qu’aprés cette longue attente. Mais la précision calculée devient tout 
simplement inimaginable : il faudrait, par exemple, un nombre de rota- 
tions représenté par un chiffre suivi de quarante zéros pour retrouver 
cette situation. Enfin, les conditions extérieures au noyau (température, 
pression) n’ont aucun effet décelable sur cette durée de vie, ce qui 
conduirait 4 admettre qu’elles n’aient aucune action sur les dispositions 
géométriques du noyau, avec une précision également inimaginable. Dans 
ces conditions, il est sage d’admettre que ce n’est pas une structure 
spatiale qui détermine le moment de la désintégration. La statistique 
montre que notre ignorance doit subsister, que toute structure spatiale 
éventuelle resterait inaccessible et qu’il sera prudent d’admettre qu'elle 
n’existe pas. 

Il ne saurait étre question d’entrer ici dans le domaine des particules 
fondamentales, qui représente maintenant un nouvel horizon de la phy- 
sique, comparable en importance aux horizons moléculaire, atomique, 
nucléaire. Pour notre propos il suffira d’indiquer que les deux univers 
pénétrent cet horizon de la méme fagon que pour les autres: ce que 
l’on a appelé la dualité entre ondes et corpuscules est une forme de la 
dualité entre la continuité des champs de force et les discontinuités 
quantiques qui leur obéissent. On retrouve aussi dans cet horizon les 
principes qui gouvernent les avatars de |’énergie et de la matiére dans 
leurs structures et dans leurs complexités, comme le principe de symétrie 
par exemple. Certains grands esprits, comme A. Einstein, ont été trés 
fortement attirés par l’univers continu, et ont tenté de lui rattacher 
l'ensemble de la physique ; pour |’instant il parait bien que la dualité 
doive rester fondamentale, et qu’il faille attendre la découverte de prin- 
cipes nouveaux pour que nous puissions un jour accéder a une unité dans 
l’univers, plus profonde encore que celle donnée par la théorie quantique 
moderne. 


V 


Nous avons examiné, jusqu’ici, le cas des structures relativement 
simples, celles que nous présentent les molécules de la chimie minérale 
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et les noyaux atomiques, celles dans Icsquelles interviennent un nombre 
assez limité de parties élémentaires et chez lesquelles les statistiques 
sent gouvernées par la structure discontinue de |’énergie locale et des 
échanges auxquels elle donne lieu. Les succés des théories et des calculs 
basés sur de telles structures ont été trés grands lorsque celles-ci sont, 
en quelque sorte, lachées dans |’univers continu des mouvements et des 
positions relatives. Ces succés s’étendent depuis les théories des noyaux 
atomiques jusqu’a celles des étoiles, et il parait bien que dans le domaine 
de ce que l’on nommait autrefois « le régne minéral » la science puisse 
se baser sur eux avec confiance. Par contre, en ce qui concerne les 
autres régnes classiques, ceux de la vie, les structures se sont montrées 
infiniment plus complexes et de nouvelles notions, toujours basées sur 
des discontinuités fondamentales, ont di étre élaborées pour permettre 
une interprétation plus exacte des phénoménes observés. 

Le point de départ ne s’est pas trouvé, cette fois, dans les phénoménes 
du monde qui entoure l'homme mais chez |’homme lui-méme, et cela 
sexplique assez bien puisque l’homme fait partie du régne vivant et en 
représente un des éléments les plus complexes. Analyser la complexité 
dun état de conscience humain serait, actuellement, une tache impos- 
sible, mais analyser le produit extérieur de ces états de conscience, c’est- 
a-dire les actions volontaires, parait plus accessible. Et l’effort d’analyse 
sest porté tout particuliérement sur les actions qui ont pour résultat 
final une influence sur d’autres états de conscience humains, c’est-a-dire 
sur les messages, dont le caractére physique bien déterminé — pendant 
quils cheminent de |’émetteur vers le récepteur — permet l'emploi des 
méthodes normales des sciences dites exactes. Cette analyse a montré 
que la complexité d’un message pouvait étre réduite 4 une série de choix, 
par exemple entre les traits et les points du code Morse, la série des 
choix successifs entre le trait et le point donnant lieu aux groupes carac- 
térisant des lettres, dont l'association forme enfin les mots et les phrases 
du message. L’unité de choix étant définie par cette décision entre les 
deux termes d’une alternative, on peut calculer combien de telles unités 
représentent une lettre de l’alphabet, un mot, un nombre décimal, er fait, 
n'importe quel message. La complexité d’un type particulier qui est ainsi 
définie et mesurée a pris le nom d'information. Elle a le grand avan- 
tage d’étre numérique et de se préter aux opérations mathématiques. 
Elle a pu étre généralisée de facon extraordinairement large, si bien 
que l’on peut évaluer en unités d’information la complexité d’une 
molécule d’acide nucléique, ou celle d’une gravure de Rembrandt. Dans 
le premier cas, il s’agit de définir la suite des fonctions chimiques basiques 
qui se succédent le long de la chaine moléculaire, dans l'autre il s’agit 
de définir un balayage par traits successifs comme en télévision, avec 
le choix entre noir et blanc pour chaque petite longueur du trait de 
balayage. On voit que le cas d’une complexité discontinue par nature 
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comme celle des molécules donne lieu a une analyse plus simple et plus 
rigoureuse que celle qui est nécessaire pour une complexité continue 
comme celle des traits d’une gravure : dans ce dernier cas, en effet, le 
passage du continu au discontinu exige |’introduction d’une trame ou 
d’un grain, d’une maille élémentaire de dimension arbitraire. 

En ce qui concerne les manifestations diverses de la vie, on peut 
dire que la complexité y est en général discontinue, et qu’il est possible 
par conséquent de définir chez elles une structure élémentaire vraie. 
Reprenons le cas du mouvement : un objet qui est observé par la vue 
détermine sur la rétine une image. L’effet sensoriel de cette image 
continue est résolu suivant la trame constituée par les éléments sensibles 





rétiniens. Lorsque l’objet se meut, des éléments nouveaux sont succes- | 


sivement atteints par l'image, alors que d'autres sont abandonnés par 
elle. Cette discontinuité fondamentale dans la sensation du déplacement 
disparait dans la perception d’ensemble que nous appelons mouvement. 
Cette trame naturelle est trés fine et la reconstitution de la perception 
du mouvement continu peut étre faite 4 partir de trames artificielles 
bien plus grossi¢res comme celle qui est imposée par le cinématographe. 
On sait que les perceptions les plus continues, comme celles de tempé- 


rature ou de pression, sont résolues en réalité en impulsions nerveuses 


élémentaires qui se répétent a intervalles trés courts. 


Ces discontinuités physiques sont liées a la structure cellulaire des | 


étres vivants. Des discontinuités d’origine chimique s’introduisent a4 un 
niveau encore beaucoup plus fin, au niveau moléculaire. II est inté- 
ressant de remarquer que c’est la méthode statistique décrite 4 propos 





des molécules des gaz qui a permis de les découvrir. En effet, si nous | 


examinons une population animale ou végétale composée d’individus 
d’une méme espéce, et si nous établissons des statistiques basées sur 


quelques-uns des caractéres mesurables de ces individus : taille, couleur, | 


forme, etc., nous obtenons en général des courbes dites « en cloche» 
parce qu’elles montrent l’existence d’une valeur « normale » du carac- 
tére en question, avec une répartition, autour de cette valeur, d’un nombre 
d’individus décroissant avec la distance. Dans ce cas, la statistique peut 


étre interprétée comme une statistique de probabilités, les écarts les | 


ee 


plus grands étant les moins probables. Cela veut dire qu'il y a conti- | 


nuité dans la variation observée et qu’il n’y a pas de structure sous- 


jacente — ou bien que les structures si elles existent sont sans effet. | 


Mais il arrive fréquemment que les courbes soient plus complexes et 
montrent plusieurs maxima, c’est-a-dire plusieurs valeurs « normales» 
du caractére, avec des répartitions autour d’elles. On dit alors que 
l'espéce se résout en sous-espéces, appelées parfois jordaniennes — du 


nom du botaniste qui les a décrites le premier sur la crucifére Draba | 


Verna. Une structure discontinue doit donc se trouver a la base de ces 
statistiques. Grace 4 des études fondées sur I’hybridation, Mendel 
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puis Morgan et son école purent préciser cette structure discontinue des 
caractéres héréditaires et montrer, en particulier, qu'elle doit étre 
linéaire: nous dirons dans le langage moderne qu’elle correspond a 
une information que l’on peut symboliser par une suite numérique, par 
exemple une suite linéaire de traits et de points ou de chiffres 0 et 1. 
On a découvert depuis que de telles suites linéaires existaient maté- 
riellement dans la série des fonctions chimiques basiques qui caracté- 
risent les chaines moléculaires des acides nucléiques contenus dans les 
chromosomes. L’information ne pouvait pas étre inscrite de maniére 
binaire, ce qui aurait été le cas s’il n’y avait eu qu’une alternative pour 
les choix successifs, alors qu’il y a quatre fonctions chimiques basiques 
représentées : la numération de l’information se fait donc, en hérédité, 
sur une base quatre. Les raisons de cette variété plus grande que le 
minimum possible sont probablement stéréochimiques et sont actuel- 
lement 4 peine soupgonnées. Les progrés de la microscopie, aussi bien 
optique qu’électronique, ont permis depuis quelques années de déceler 
bien des détails de cette complexité structurale intérieure a la cellule. 
Les chromosomes nous apparaissent, en quelque sorte, comme les rou- 
leaux d’un long discours décrivant les caractéres de l’étre dont ils por- 
tent I’hérédité. Discours noté en langage chimique, avec une écriture 
comportant quatre lettres. Le protoplasme, qui avait été longtemps 
considéré comme une mixture relativement homogéne de nombreuses 
substances dissoutes et de « colloides », se résout en organites de struc- 
ture précise, sacs et canalicules aux parois constituées par des couches 
moléculaires, fibrilles reliant ces structures entre elles. Un des plus 
essentiels de ces organites, le centriole, qui parait étre le chef d’or- 
chestre de la division cellulaire, ressemble 4 un moteur 4a six cylindres, 
tant sa structure est mécaniquement précise, formée de six tubes spiralés 
reliés entre eux par des longerons. II s’agit d’une architecture 4 |’échelle 
moléculaire, architecture dont les différentes parties possédent la mer- 
veilleuse propriété de pouvoir se dédoubler sans que les deux filles pro- 
duites chaque fois aient perdu.aucun de leurs détails. Ainsi, tout le 
régne vivant est structuré au niveau des grosses molécules, il posséde 
une complexité de nature discontinue, dépositaire d’une information 
a caractére linéaire. 

Structure et complexité basées sur des discontinuités fondamentales 
dans le noyau cellulaire, dans la cellule, dans le systtme nerveux. Consé- 
quences de ces structures sur la vie, de I’hérédité 4 la neurophysiologie : 
les conséquences de ces structures ne peuvent-elles pas étre étendues 
plus loin encore, jusqu’aux fonctions mentales, ou aux relations 

umaines auxquelles celles-ci donnent lieu ? Il semble bien que la psy- 
chologie de la forme — de la « Gestalt », pour employer le mot allemand 
maintenant classique — contienne une acceptation implicite d’une telle 
structuration, répercussion plus ou moins lointaine de celles de l’orga- 
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nisme vivant lui-méme. Le caractére synthétique de la « Gestalt » est 
semblable a celui qui est attaché aux ensembles complexes individua- 
lisés rencontrés dans l'étude de I’hérédité. Si l’on doit relier les carac- 
téres d’un individu adulte a certains éléments structurés de ses chro- 
mosomes par une chaine d’événements qui ne sont pas encore tous 
connus, mais de |l’existence desquels nous sommes assurés, ne peut-on 
pas soupconner un rattachement semblable de la « Gestalt » 4 quelque 
structure matérielle au sein du systéme nerveux central? Plus loin 
encore, les structures familiales, tribales, sociales, sont fondées sur des 
représentations mentales a structure précise, et celles-la aussi ne pour- 
raient-elles pas étre rattachées, en principe, 4 des complexités indivi- 
duelles présentes chez chacun des individus engagés dans la structure, 
comme les mémes chromosomes sont présents au sein de chacune des 


cellules de notre corps ? 
Peut-étre d’ailleurs trouverait-on dans bien d’autres formes de la 





pensée une telle structure fondamentale quantifiée. Ainsi la mémoire, 


qu'elle soit visuelle, auditive ou olfactive, présente a l’analyse une 


constitution par caractéres synthétiques en nombre restreint et non | 


par grandeurs continues. Les scénes ou les paysages dont on se souvient 
ne subsistent pas dans les mémoires comme des photographies aux 
nuances continues dans lesquelles un effort plus grand permettrait 
de retrouver des détails nouveaux, mais comme des tableaux composés 
d’un certain nombre de couleurs ou de formes stéréotypées, qui donnent 
illusion d’étre complets et détaillés grace a la faculté de remplissage 
de notre imagination. C’est sans doute la raison de la satisfaction 
compléte que donnent les bonnes ceuvres d’art alors qu’elles sont 
souvent extrémement incomplétes et lacunaires: elles possédent un 
certain nombre de caractéres globaux, synthétiques, auxquels le spec- 
tateur ajoute un remplissage automatique qui supplée aux détails 


manquants. De ce point de vue l’ceuvre d’art et le souvenir présentent | 
une structure semblable, ce qui expliquerait leurs rapports trés étroits. | 


— = 


' 


| 


—— 


Si une telle analyse structurale de l’ceuvre d’art est justifiée, elle | 


permettrait sans doute une meilleure compréhension du succés de I’art 
abstrait. 


—-_— 


Les souvenirs étant des caractéres acquis, ce n’est pas dans les | 
chromosomes, et en général dans le germen, que |’on doit rechercher | 


les structures biologiques qui en constituent le support. Peut-étre 
s’agit-il cependant encore de grosses molécules portant une information 
dans leur complexité. Peut-étre est-ce, au contraire, 4 une échelle plus 
grande, dans le systéme d’interconnexion des neurones que se trouvent 
inscrites, grace 4 l’ouverture ou la fermeture des synapses, les infor- 
mations de la mémoire: de toute facgon il est nécessaire de reporter 


a l’échelle moléculaire les discontinuités fondamentales qui sont 4 |a | 


base de toute inscription de ce genre. 
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Nous ne devrions pas quitter ce trés bref apercu de ce que peut étre 
la situation des facultés mentales dans la structure de l’univers sans 
faire allusion aux mathématiques modernes. Les mathématiques se sont 
depuis longtemps attaquées aux problémes des relations du continu et 
du discontinu, et ont établi des théories trés pénétrantes dans ce 
domaine. II est intéressant de noter que la tendance moderne conduit 
a orienter les mathématiques vers des questions de structure. De la 
structure des ensembles et des groupes, on est passé a celles de véri- 
tables univers abstraits au sein desquels beaucoup de théories autrefois 
distinctes se relient les unes aux autres en systémes de plus en plus 
généraux. En un certain sens, c’est la structure méme de la pensée 
humaine que les mathématiques sondent ainsi de plus en plus pro- 
fondément. 


VI 


Nous avons ainsi parcouru la derniére étape de notre trajet a 
travers la science, de l’antiquité aux premiéres décades du XXe siécle, 
en suivant le fil directeur fourni par la dualité toujours présente entre 
le continu et le discontinu, la loi et la structure, la grandeur et la 
complexité, la quantité et la qualité. Aprés des fortunes diverses, il 
semble bien que les deux notions soient arrivées 4 une sorte d’équilibre, 
car il ne peut étre question d’une description compléte de l’univers 
basée seulement sur l’une d’entre elles. La chose assez inattendue est 
que c’est la quantité qui parait la plus entachée de relativité, tandis 
que la qualité présente des aspects plus absolus. Disons, de fagon plus 
nette peut-étre, que les structures discontinues sont les éléments stables 
de notre univers, les relations qu’elles présentent entre elles a distance 
formant |’élément continu et variable. Enfin, pour contraster encore 
de facgon différente ces deux éléments, la partie continue de |’univers 
est celle qui donne lieu 4 des prévisions exactes, 4 des lois causales, 
aun déterminisme, alors que les éléments structuraux — discontinus 
et complexes — sont le support de l’indéterminé, de 1l’imprévisible. 
Continu, variabilité, relativité, déterminisme vont ensemble. Discontinu, 
stabilité, absolu et indéterminisme sont inséparables. Curieux univers, 
vraiment, que celui ot nous vivons. 








A. OKLADNIKOV 2 


LE NEOLITHIQUE DANS LES TERRITOIRES 
DE LA SIBERIE ET DES PROVINCES EXTREMES-ORIENTALES 
DE L’U.R.S.S. * 


L y a environ quinze ou dix mille ans, c’est-a-dire a la fin de la der- 
] niéce glaciation et immédiatement aprés, une nouvelle civilisation 
paléolithique tardive naquit et se répandit a l’est de l’Oural, cou- 
vrant tout l’immense territoire du centre et du nord de |’Asie. Remar- 
quablement uniforme dans l'ensemble, elle s’étendait de |l’Altai a 
l’Amour et de la Iakoutie centrale 4 la Chine septentrionale. Dans le 
bassin de l’Angara, elle avait remplacé une culture paléolithique an- 
cienne dont les matériels, trés proches des industries solutréenne et 
magdalénienne en Europe, nous ont été fournis par des gisements comme 
Malta, Bouret et la station de l’hépital militaire d’Irkoutsk '. Contrai- 
rement a sa devanciére, la nouvelle civilisation se distinguait nettement 
des principales cultures de cette époque dans l’Ancien Monde (l’euro- 
péenne et la méditerranéenne). En revanche, elle se rapprochait beau- 
coup des civilisations asiatiques orientales ?. 

A cette époque toutes les populations de l’Orient menaient a peu 
prés le méme genre de vie: c’étaient tous des chasseurs nomades ou 
semi-nomades. Leurs habitats construits se composaient de huttes trés 
légéres, sans fond creusé : quelque chose comme des cabanons de bran- 
ches ou des wigwams. Les techniques de travail de la pierre étaient les 
mémes sur tout le territoire de la Sibérie et de l’Asie centrale : le mateé- 
riau (des galets fluviaux) était fendu d’un seul coup transversal, puis 
retouché au percuteur sur le tranchant. Malgré leur faciés trés. « mous- 
térien », ces outils sont trés souvent associés 4 des industries de la fin 
du paléolithique : matériels microlithiques en menus éclats et lames, 
fabrications en os. Les Sibériens du bas-paléolithique employaient pour 
leurs gros outils des matiéres identiques. C’étaient, dans les bassins de 


* Article recommandé par le Prof. A. A. Zvori«ine, Vice-Président de la Com- 
mission Internationale 


1 Cocnoscxu I. I]., «Ilameonmruyeckue cronuKu CepepHoi Asum», Tpyail 
Il Memgynap. kondep. AMUITIE, sum. V, 1934; II. 1]. Eoumenko, «Ileppo6nirnoe 
o6mjectBo», Hues, 1953. 

? Oxnaguunos A. II., «Hexotopple BOMpochl M3y4¥eHHA BepxHero mMaseouuTa 
CCCP, B cBere HOBeMimMx uMCCIefoBaHuM», CosetcKan apxeonorma, XXI, 1954. 
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I’lénissei, de l’Angara et de la Léna, surtout les galets de néphrite verte 
et le quartz, auxquels, sur la Sélenga et dans les steppes mongoles, venait 
s'ajouter la lyddite noire. 

L’époque qui suivit a été marquée par l’apparition du paysage con- 
temporain. Une large bande forestiére s’étendit sans interruption des 
rives du Pacifique 4 la mer Baltique. Le long du littoral de l’océan Arc- 
tique apparut une zone de toundra et de toundra-forét ; plus au sud 
se déroulaient les steppes, les déserts et les semi-déserts de ]’Asie cen- 
trale. Au néolithique, l-homme avait déja peuplé la plus grande partie 
du territoire de l’Asie du Nord. Des traces de trés anciens campements 
de populations porteuses d’arcs et de fléches, de haches en pierre 
polie et de vases en terre cuite, s’y retrouvent partout : le long du litto- 
ral arctique de la Sibérie, sur l’Indighirka et la Kolyma, au centre de 
la presqu’ile des Tchouktches (stations au bord de la riviére Iakitiki- 
veem), sur le cours du Popigai et de la Katanga (a la base de la pres- 
qu’ile de Taimyr), dans la toundra Bolchézémelskaia. Comme de juste, 
le peuplement était encore clairsemé. Les terroirs tribaux pouvaient 
étre séparés par de larges zones de « no man’s land ». C’était du reste 
naturel vu le mode de vie et le degré d’évolution économique de ces 
chasseurs des foréts qui avaient besoin pour se sustenter de vastes terri- 
toires de chasse. 

Les nouvelles conditions géographiques avaient graduellement 
détruit l’uniformité ancienne de l’économie et de la civilisation en 
Sibérie et sur les territoires extréme-orientaux de l’actuelle U.R.S.S. 
Les campagnes menées par les archéologues soviétiques ont prouvé 
qu’'au néolithique et au premier bronze il y avait dans les foréts et 
foréts-toundras nord-asiatiques une-série de grandes régions culturelles 
dont les habitants avaient un mode de vie et des civilisations différents. 

C’étaient : 1. Les pécheurs sédentaires d’eau douce et les chasseurs 
de gibier marin de |’Extréme-Orient ; 2. Les chasseurs et pécheurs des 
foréts autour du lac Baikal ; 3. Les nomades chasseurs de rennes et les 
pécheurs lacustres des toundras et des foréts-toundras du Nord-Est, 
ainsi que les pécheurs-chasseurs nomadisants du centre et du nord-ouest 
de la Iakoutie ; 4. Les pécheurs et chasseurs de |’OQuest sibérien. 

En dehors des particularités imputables aux différences de mode 
de vie et d’occupations, on reléve dans les civilisations matérielles des 
régions que nous venons de citer d’autres divergences encore : 4 savoir 
dans la décoration des céramiques, les parures et les détails du véte- 
ment. I] est donc logique de supposer qu’a chacune de ces régions cor- 
respondaient des groupements tribaux bien déterminés et ayant leurs 
propres physionomies ethniques. 

Dans l'étude de ces groupements et de leurs civilisations, il vaut 
mieux commencer par l'Ouest, en se déplagant ensuite depuis |’Oural 
jusqu’au littoral pacifique. 








478 A. OKLADNIKOV 
I. Le néolithique dans l'Ouest sibérien 


La premiére de ces zones culturelles était donc l'Ouest sibérien. La 
diversité de la nature sur ce territoire, qui s’étend de ]’Oural a |’Iénissei 
et qui comprend, du nord ou sud, les toundras d’au-dela du cercle 
polaire, la zone de la taiga, ainsi que les steppes-foréts jusqu’aux 
steppes du Kazakhstan et de la Mongolie, devait déterminer des diffé- 
rences dans les civilisations et les occupations des tribus qui le peu- 
plaient. 

Dans les premiers habitats néolithiques du cours inférieur de l’Obi 
et des piémonts a |’est de l’Oural (aux environs de Tumen) ® on trouve 
une quantité de plaques de pierre taillées en forme de lames. C’est a 
partir de ces plaques qu’étaient fabriqués la plupart des autres instru- 
ments : dents et tranchants pour outils 4 monture, couteaux, grattoirs, 
pointes. Ces industries, les pointes surtout, ont un aspect plutét archai- 
que. Toutes sont faites de plaques plus ou moins larges et retouchées 
trés partiellement ; ce faisant la technique de finissage était trés carac- 
téristique : le long des bords et sur le piquant seulement. Quelques 
pointes présentent, sur l'une de leurs faces allongées, une rainure pour 
fixer le bois. Ces piéces sont caractéristiques du mésolithique tardif 
et du premier néolithique centre-asiatique. 

Dans ces mémes régions, dans des campements datant du néolithique 
évolué, ont été découverts des pots globulaires (4 fonds arrondis ou 
pointus). Ces céramiques avaient une assez riche décoration « a peigne » 
portée au poincon ou méme 4a la matrice. On employait aussi couram- 
ment des étampes, « 4 peignes et croissants », qui procuraient des des- 
sins en zigzags ondulés. Une grande place appartenait dans ces motifs 
a des lignes ondulées coulantes avec des fossettes caractéristiques dis- 
posées a intervalles égaux. 

C’est a cette époque que se rapporte probablement la nécropole 
d’Oust-Kourenga au bord de la Chich, affluent de rive droite de 
l’Irtych. On y a trouvé, 4 cété d’un squelette, une gouge en pierre polie, 
des pointes en os, quelques ornements en défenses de sanglier fendues, 
ainsi que deux pendeloques (ou étampes ?) a bords dentelés et deux 
tétes d’animaux schématiquement sculptées sur des plaques de schiste 
mou. 

Des habitations construites fixes, du type « zémlianka » (maisons 
profondément enfoncées dans le sol), ont été découvertes sur le cours 
inférieur de |’Obi. Les villages (Tchestyiiag sur le cap de méme nom 
de la riviére Lapine, Sortynia et Hulum-Sount au bord de la Sosva 
du Nord) semblent dater du milieu du troisi¢me millénaire avant notre 
ére. Les maisons, toutes de plan carré, étonnent par leurs dimensions 


3 YUspuenos B.H., «]ipesxaa uctopua nwxkHero IIpno6nha», Marepwann & 
mccueqopanua mo apxeonorma CCCP, N 35, 1953. 
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(600 m? et plus) ; la profondeur des fonds est de 3-4 métres. Les habi- 
tations étaient disposées en groupes, parfois en rangées et logeaient 
sans aucun doute des clans consanguins. Les occupants de ces villages 
étaient, probablement, surtout des pécheurs. A |’intérieur des maisons 
et, en général, dans les sites habités par des pécheurs et chasseurs séden- 
taires du bas cours de |’Obi, on retrouve beaucoup d’objets fabriqués 
et d’ustensiles de ménage: outils lithiques (polis ou taillés) dont des 
ciseaux, des coutelas, des racloirs, des tétes de massue en forme de 
disques, des pointes de fléches. Les vases (globulaires par leur forme) 
avaient un décor « a peignes » (chevrons) ou, plus rarement, a fossettes ; 
les motifs, disposés en zones horizontales, couvraient du haut en bas les 
flancs des récipients. 

Vers la fin du deuxiéme et au début du premier millénaire avant 
notre ére, la culture matérielle du bassin inférieur de l’Obi subit des 
transformations importantes. Les vases deviennent plus variés, tant 
par la forme que par le décor. Les pots 4 fond plat et les écuelles déco- 
rées de dessins trés élégants dits « en méandres » (ils rappellent un peu 
les ornements de la civilisation d’Andronovo) connaissent une grande 
diffusion. C’est alors qu’apparaissent les premiers objets métalliques du 
type de ceux qu’on rencontre aux habitats des civilisations d’Andro- 
novo (de la période des tombes a charpente) et de Seima (dans la partie 
européenne de 1’U.R.S.S.). 

Les tribus qui occupaient le sud de la Sibérie occidentale, c’est-a- 
dire la zone-frontiére entre la taiga et la steppe, étaient depuis long- 
temps en contact avec les descendants des habitants mésolithiques des 
steppes et déserts de l’Asie centrale. dans les stations desquels on trouve 
des industries microlithiques de forme géométrique. 

Dans la civilisation des tribus sibériennes du néolithique évolué on 
distingue nombre de traits communs avec les cultures de 1’Asie centrale, 
notamment avec la civilisation de Keltéminar (bords de la mer d’Aral). 
Il faut dire que ces cultures sont également caractéristiques du néoli- 
thique dans 1’Oural. On peut donc parler d’une certaine communauté 
intellectuelle et ethnique de tout un ensemble de tribus apparentées 
peuplant aux 4°-3* millénaires avant notre ére |’Oural et la partie sud 
de la Sibérie occidentale. Il se peut que c’étaient des Pré-hongrois, qui 
voisinaient, a l’ouest, avec les Pré-finlandais des foréts est-européennes, 
et, au midi, avec les Indo-Européens de langues iraniennes de |’Asie 
centrale. 

Les tribus du nord et de l’est du bassin de l’Obi avaient une civili- 
sation trés proche de celles des Néolithiques des bassins de la Volga et 
de l’Oka, et de la Carélie dont les villages contiennent aussi une céra- 
mique a « peigne et fossettes ». C’est surtout vrai pour les vases 4 fond 
pointu et 4 décor a peignes en zones géométriques rigoureusement 
rectilignes. 








480 A. OKLADNIKOV 
II. Le néolithique dans la région du lac Baikal 


L’aire de cette culture embrasse une étroite bande de terrain le long 
du bord méridional du lac Baikal, le cours supérieur de la Léna jus- 
qu’aux bouches du Vitim au nord, toute la vallée de l’Angara jusqu’a 
I’Iénissei et, a l’ouest, les territoires adjacents des bassins de la Podka- 
mennaia et de la Toungouska moyenne. 

L’activité essentielle des populations était, comme on le devine du 
reste d’aprés les conditions géographiques, la chasse aux bétes de la 
taiga (surtout a |’élan et au chevreuil), 4 laquelle s’est ajoutée avec le 
temps la péche. L’histoire des civilisations néolithiques de cette région 
présente plusieurs étapes ¢. 

La premiére, dite « civilisation d’Issakovo » 5, nous est connue par 
quelques nécropoles de la vallée de l’Angara. La plus grande et riche 
se trouvait aux environs du village de Ponomarevo, sur un promon- 
toire élevé, prés d’une petite source d’eau. Les fosses tombales étaient 
comblées de pierres. Le mobilier funéraire est caractéristique d'une 
économie de chasseurs de la taiga. Les os d’animaux trouvés dans les 
tombes n’appartenaient qu’aux représentants de la faune sylvestre sau- 
vage: élan, original, chevreuil, castor. Parmi les armes il faut noter 
des tétes de lances en os d’une facture trés finie, terminées par des 
pointes trés aigués, faites en plaques lamelliformes barbelées sur les 
bords, ainsi que de grandes pointes de fléches soigneusement retouchées 
sur les deux bords et s’achevant par un talon d’emmanchement en queue 
d’hirondelle asymétrique (un piquant est plus long que l'autre). Dans 
ces mémes tombes on a trouvé de grosses gouges a travailler le bois en 
schiste siliceux poli, des couteaux spéciaux (en schiste et en jade) que 
les femmes employaient pour les besognes domestiques, ainsi que toutes 
sortes de racloirs en pierre, d’alénes et d’aiguilles en os, etc. La parure 
favorite des élégants et élégantes du temps était des pendeloques en 
défenses de sanglier disposées en diadéme sur le front. Les poteries sont 
d’aspect assez fruste: les flancs des vases sont enti¢rement couverts 
d’impressions de tissu grossier. 

L’étape suivante du néolithique baikalien (la civilisation dite « de 
Sérovo ») fait preuve d’un progrés spectaculaire. I] apparait notamment 
dans les industries de la pierre et de l’os et, plus encore, dans la céra- 
mique du mobilier funéraire. On y observe pour la premiére fois des 
ciseaux a section rectangulaire s’achevant par un talon massif. Dans la 
fabrication des coutelas et des gouges on emploie, en méme temps que 
le schiste siliceux, le jade vert. Des vases au goulot et a la panse nette- 


4 Oxmagnuxos A. II., «Heonut u Oponsopnit sek [Ipn6atikanpa», ¥. 1 uw 2, 
Marepuamh mM MCCHeqOBaHuA TO apxeonorum CCCP, N 18, 1950. 


* Village éponyme : Issakova, rég. d’Irkoutsk. 
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ment modelés apparaissent ; parmi eux des vases suspendus trés parti- 
culiers, sortes de gourdes 4 anses. Les décors dits « 4 peignes et che- 
nilles » et « a peignes et fossettes » connaissent une grande diffusion. 

Le matériel de chasse témoigne d’un grand progrés. C’est dans les 
nécropoles des bords de la Léna et de l’Angara qu’on a notamment 
trouvé les plus anciens des arcs en bois assemblé connus dans le monde. 
Les longues appliques d’ivoire qui doublaient les parties de bois sont 
conservées. On a également mis au jour des sculptures de poissons, sur- 
tout de barbottes et, plus rarement, d’esturgeons ou de lavarets dont 
on se servait comme d’appats a la péche. 

Dans les campements séroviens (c’étaient surtout des bivouacs provi- 
soires ot l’on vivait sous la tente) des foyers circulaires en galets flu- 
viaux sont conservés. Les habitats de type permanent (cabanes a fond 
creusé) sont plus rares. Une particularité des sépultures est que le 
matériel de chasse (coutelas, arcs et fléches) accompagne toutes les 
inhumations, masculines comme féminines. I] ne semble pas non plus 
qu'il existat déja des différences de fortune : le matériel funéraire est 
partout 4 peu prés semblable. 

Les nécropoles et les autres monuments séroviens fournissent une 
documentation intéressante sur la culture morale des Néolithiques des 
environs du lac Baikal, notamment sur leur art et leurs croyances reli- 
gieuses. Dans l’art, la premiére place appartenait 4 des figurines d’un 
style trés réaliste qui représentaient des animaux, des élans surtout. On 
connait aussi des statuettes d’élans et d’ours en bois de renne. Leurs 
contours rappellent les énormes élans des gravures rupestres des bords 
de la Léna (village de Chichkino et autres). Les représentations d’élans 
et d’ours pouvaient bien avoir des fonctions magiques, car ces animaux 
ont toujours tenu une grande place dans les cultes des chasseurs fores- 
tiers. 

Les religions de la plupart des peuplades septentrionales connaissent 
un certain type de divinité, féminine, unique, dispensatrice de la nour- 
riture et dont dépendaient partout la vie ou la mort de la tribu. Simul- 
tanément, on voyait dans ces déesses zoomorphes les « méres des 
animaux ». Les Esquimaux se les figuraient sous l’aspect de la « femme- 
morse ». D’autres tribus leur donnaient les traits du renne ou de |’élan, 
en fonction de |’animal de la chasse duquel elles vivaient. Les Evenks 
des foréts du Baikal et des sources de l’Amour conservaient tout récem- 
ment encore le culte des « méres des animaux » de ce type, les « bou- 
gadas », 4 qui ils donnaient l’aspect d’élans femelles. C’est 4 leur culte 
qu’étaient reliées les antiques cérémonies magiques et fétes du prin- 
temps («les ikonipkas »), qui visaient 4 assurer la multiplication du 
gibier dans la taiga et de bonnes chasses pour les chasseurs. Au cours 
des cérémonies auxquelles donnaient lieu ces fétes les « chamans » 
(sorciers) mimaient des « pélerinages » a 1|’« élan-mére », « patronne 
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de tous les animaux ». Ils « rapportaient » des poils de sa robe qui « se 
transformaient » ensuite en bétes vivantes. Quant aux chasseurs, ils 
représentaient dans leurs danses des scénes de chasse et d’amour des 
animaux. Les mythes des chasseurs de la forét que sont les Evenks 
mettent également en relief le réle exceptionnel de |’élan dans leur 
économie. 

Des données d’ordre ethnographique permettent de supposer que 
la figure de l’ours tenait une place considérable dans les rites des sor- 
ciers et les cultes animistes. L’ours était considéré comme un chef reli- 
gieux, le premier auxiliaire du « chaman ». Etant donné le réle de l’ours 
dans les cultes chamaniques, nombre de tribus foresti¢res ont créé petit 
a petit de véritables actions dramatiques, quelque chose comme des 
« passions » de l’animal sacré. 

Le rituel funéraire de la civilisation sérovienne s’attache a mettre 
en relief l’idée de l’indissolubilité des liens entre les membres du clan 
consanguin. On avait pour les morts autant de soins que pour les vivants. 
Pour leur voyage « dans l’autre monde », on les munissait d’un choix 
presque standard d’objets de premiére nécessité. A noter que parmi ces 
objets les plus indispensables qu’on ne manquait jamais de déposer dans 
la tombe, figuraient de petites gourdes en céramique, nanties d’anses 
pour la suspension. Ces vases servaient d’encensoirs. I] faut croire donc 
que, dans |’esprit des chasseurs forestiers du lac Baikal, l’au-dela était 
lui aussi une taiga, avec son fléau sempiternel, les moustiques. 

Les inhumations de la civilisation de Kitoi *, qui ont remplacé celles 
de Sérovo a la fin du III* et au début du IT* millénaire avant notre ére, 
se distinguent par un trait spécifique dans le rituel funéraire : le mort 
et, parfois, toute la fosse tombale sont saupoudrés d’ocre rouge, tantét 
pure, tantét mélangée de terre ou de sable. Parmi les matériels trés 
variés et souvent d’une technique supérieure qu’on trouve dans la nécro- 
pole de Kitoi et certains autres cimetiéres de cette époque, il faut signaler 
des hamecons composés trés particuliers: l’axe qui leur sert de lest 
s’évase a l’extrémité, formant deux croissants. Ces hamegons, qui s¢ 
rencontrent presque généralement dans les tombes, témoignent de |’im- 
portance acquise par la péche. 

La nécropole de Kitoi, qui se trouve 4 proximité des plus abondants 
gisements de la meilleure mati¢re premiére de l’époque (le jade vert), 
abonde naturellement en piéces fabriquées et, aussi, en nucléus de cette 
pierre. I] se peut que le commerce par échange du jade jouait un rile 
dans la vie de la tribu ou du clan qui peuplait la vallée du Kitoi et les 
régions attenantes ; a cette époque, le commerce d’échange avait trés 
nettement marqué la vie de beaucoup de tribus septentrionales d’Amé- 
rique et d’Asie, qui s’étaient jusqu’a un certain point spécialisées dans 


* Sépulture éponyme au bord du Kitoi, affluent de l’Angara (rég. d’Irkoutsk). 
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le commerce de certaines richesses de leurs terroirs, ou méme se conten- 
taient du réle d’intermédiaire dans les échanges. 

On observe simultanément d'autres faits nouveaux qui témoignent 
que certains changements importants étaient intervenus dans la vie 
sociale et individuelle des riverains du Baikal. A cété de sépultures a 
mobilier « moyen » apparaissent déja quelques tombes particuli¢rement 
riches et, aussi, des inhumations trés pauvres. 

La civilisation de Kitoi est enti¢rement néolithique. On n’y dépiste 
aucune trace d’emploi du métal. Les premiéres piéces métalliques font 
leur apparition entre 1800 et 1300 avant notre ére, dans les monuments 
de la civilisation dite de Glaskovo ’. 

Les plus anciennes sépultures de cette culture contiennent, avec toutes 
sortes de matériels en pierre et en os et une céramique d’aspect pure- 
ment néolithique, des coutelas de cuivre 4 lames en feuille de saule ou 
de laurier, ainsi que des disques de ce métal qui servaient, apparem- 
ment, de parure. Les tombes glaskoviennes plus tardives recélent, en 
plus d’objets en cuivre, des matériels de bronze: couteaux-feuilles de 
laurier 4 court manche pointu, hamegons faits d’une seule piéce, aiguilles 
(minces plaques de métal enroulées sur elles-mémes), etc. 

Avec l’apparition du cuivre les industries lithiques changent aussi 
d’aspect. Les silex a fléches recoivent une base rectiligne ; on y ren- 
contre des harpons (foénes) jumelés, des haches en néphrite (bicon- 
caves 4 section symétrique), un type spécial d’axes-lests pour hamecgons 
composés, des grains de colliers cylindriques en pyrophélite et des bagues 
et disques de parure en néphrite blanche. La diffusion des formes nou- 
velles s’accompagne de la disparition des pierres taillées de modéles 
archaiques : coutelas de chasse 4 lame en triangle irrégulier ou en 
«pointe de lance », pointes de fléches traditionnelles. 

L’évolution des techniques et des outillages détermine tout un tour- 
nant dans |’économie des riverains du Baikal. Dans les nécropoles glas- 
koviennes, les sépultures les plus riches n’appartiennent déja plus aux 
chasseurs, mais aux pécheurs, dont les sacoches contiennent tout un 
attirail d’engins de péche rangés dans un ordre parfait. Un autre détail 
qui permet de juger de |’importance prise par la péche 4a cette époque 
est le changement d'orientation des tombes. Les morts y sont déposés 
non plus la téte vers le levant, mais parallélement au cours des riviéres ; 
parfois, les tombeaux ont la forme de bateaux ; nombre d’ornements 
sont faits en coquillages d’eau douce. Des modifications importantes 
interviennent également dans le domaine des rapports sociaux. Entre 
les ensevelissements ordinaires, « moyens » de Glaskovo, on trouve 
déja des sépultures remarquables par la richesse de leur mobilier. Les 
cas sont courants ot l’homme est enseveli avec, 4 ses cétés, une femme 


7 Oxnaguukos A. II., «Heonut u 6ponsosnt Bex IIpn6atixanpa», 4. III, Tnaa- 
Kopckoe BpemaA, Matenamn wm uccueqoBaHHA mo apxeonormm CCCP, NM 43, 1955. 
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dont le squelette porte les traces d’une mort violente. Le rituel funéraire 
traduit ainsi les progrés de l’inégalité économique, l’apparition de 
l’esclavage, le passage du matriarcat au patriarcat. 

Il est clair que ces changements ne pouvaient pas ne pas avoir 
influencé la vision du monde, la religion et l'art de la population. C’est 
a cette époque que le culte des esprits males anthropomorphes se pro- 
page sur les rives du Baikal. Les premiers « chamans » (sorciers) font 
leur apparition (sépultures prés du village Anossov et Oust-Ouda, au 
bord de |’Angara). Dans I’art, c’est le triomphe du style conventionnel 
et schématisé. 


III. Le néolithique en lakoutie 


Les riverains néolithiques du lac Baikal avaient pour voisins immé- 
diats les tribus qui peuplaient le cours moyen et inférieur de la Léna, 
c’est-a-dire le territoire de la Iakoutie actuelle. Bien que proche de la 
baikalienne, leur civilisation avait certains traits qui exigent qu’on 
l’envisage a part. 

De méme qu’autour du lac Baikal, le néolithique en Iakoutie présente 
plusieurs étapes chronologiques ®°. Ses matériels les plus anciens ont été 
trouvés au sud de la Iakoutie, dans le lieu dit Iouiodei, dans le bassin 
des riviéres Oi-Mouran et Koulata, 4 40 km en amont de la ville de 
Iakoutsk. Leurs piéces les plus caractéristiques sont des pointes de flé- 
ches de tradition nettement mésolithique: minces plaques de silex 
retouchées sur les bords seulement. 

Aprés ce premier témoignage du néolithique évolué en Iakoutie qu’est 
la station de Iouiodei, on en a trouvé d'autres. La station a l’embouchure 
de la Malaia Mounka (Tchérépanikha), non loin de la ville d’Olekminsk, 
mérite un examen a part. Le matériel qu’on y a mis au jour montre que 
ses habitants vivaient de chasse et de péche. Les pointes de fléches qui 
y ont été récoltées sont pour la plupart triangulaires, avec des barbelures 
de longueur inégale et, 4 la base, une saignée asymétrique pour |’em- 
manchement. Autrement dit, elles rappellent beaucoup les pointes les 
plus archaiques des rives du lac Baikal. Pour la péche on employait des 
hamecons composés et des harpons en os. Comme le prouvent les pierres 
a lester récoltées, on se servait aussi de filets, en fibres végétales ou en 
écorce probablement. Les outillages lithiques de la station comprennent, 
en dehors des haches du type dit « baikalien » (a ceillet) et des hermi- 
nettes, certaines haches-marteaux perforées pour l’emmanchement qu'on 
ne trouve nulle part ailleurs dans le Grand Nord asiatique, mais qui 


8 Oxnagunkos A. II., «[Ipomnoe Axytuu, fo wpucoequHenHMA K PyccKoMy 
rocynapcersy», Mcropua fixyrcxot& ACCP, rt. I, M.-Ji., 1955; ero me, «JleHcKue 
Apesnoctu>, Bim. 1, AlxyrcK, 1946; Bum. 2, Akyrex, 1946; sum. 3, AytcK, 1950. 
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rappellent un peu celles du sud-est de l’Asie et du continent américain. 
Les matériels microlithiques se distinguent par l’abondance des burins. 

Dans le travail de la pierre, les artisans de Malaia Mounka avaient 
atteint une perfection trés remarquable pour |’époque. Leurs matériaux 
de prédilection étaient le schiste noir siliceux, le calcaire siliceux jaune 
et la néphrite blanche. A la différence du lac Baikal, les couteaux, 
haches et burins du bassin moyen de la Léna étaient en néphrite blanche 
et non vert foncé. Les types des objets en néphrite, des ornements sur- 
tout, sont aussi trés différents. Ceci permet de supposer que la Iakoutie 
ne possédait pas seulement ses propres gisements de matiére premiére, 
mais constituait, par rapport a l’Angara et aux Monts Saians, un centre 
de production a part. 

La céramique de Malaia Mounka comprend des vases 4 parois minces 
et 4 fond arrondi ou pointu. Elle est souvent décorée d’impressions de 
filets grossiers 4 cellules rectangulaires ; les nceuds qui en forment les 
mailles se gravaient profondément dans la pate molle. Ce décor est 
identique 4 celui des plus anciens vases baikaliens, mais, contrairement 
au Baikal, la Iakoutie ignorait les décors estampillés. Le motif le 
plus caractéristique des terres cuites néolithiques iakoutes se compose de 
petits carrés imprimés en creux et séparés par des bandes saillantes 
se croisant 4 angle droit. On les obtenait probablement 4 l'aide d’un 
maillet de bois enveloppé de gros fils tordus ou bien avec une petite 
pelle gravée en damier. Beaucoup de vases néolithiques iakoutes sont 
ornés de bourrelets appliqués en relief, ce qui les distingue aussi des 
modéles du Baikal. 

Une station dont les matériels sont trés proches de Malaia Mounka 
et qui doit se rapporter 4 la méme époque que celle-ci, a été fouillée a 
lembouchure de la Koulaty-Iouriakh, petite riviére des environs de 
Iakoutsk. On y a mis au jour le fond d’une cabane qui devait s’enfoncer 
jusqu’a mi-hauteur dans la terre et une fosse-garde-manger qui servait 
probablement a conserver le poisson. De vrais morceaux d’écailles y 
furent découverts. En dehors de piéces de céramique et d'outils de pierre, 
on a récolté 4 Koulaty nombre d’objets en os et en bois de renne, dont 
une herminette et une hache de combat. Dans une petite fosse a part, 
gisaient une patte d’ours et une fldite faite d’un petit os creux et perforé 
d’ouvertures. C’étaient probablement les vestiges de quelque cérémonie 
rituelle relative au culte de |’ours. 

En dehors des stations de sédentaires du genre de Mounka, on a 
trouvé aussi des campements provisoires, qui ne servaient que pendant 
la saison de péche. L’un d’eux est situé au bord du lac Ymyiakhatakh a 
60 km au nord-est de la ville de Iakoutsk. Les arétes de poissons abon- 
dent dans la couche archéologique qui contenait aussi quelques céra- 
miques et pointes de fléches. La plupart des trouvailles ont été faites 
autour de petits foyers. 
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A partir du néolithique, les fresques rupestres connaissent un véri- 
table épanouissement en Iakoutie. Les plus anciennes (celles du village 
Teuourou, sur le cours moyen de la Léna) représentent des élans campés 
avec un réalisme saisissant. Les meilleures de ces ceuvres sont les nom- 
breuses silhouettes rouges du rocher de Sourouktakh Kaya, dans la 
vallée de la Markhi, petite rivi¢re qui rejoint la Léna en aval d’Olek- 
minsk. Les trouvailles qu'on a faites dans un enclos sacrificatoire disposé 
a proximité (pointes de fléches et racloirs de la fin du néolithique, 
esquilles de silex, perles de nacre, fragments d’un étui 4 aiguilles, ainsi 
que des objets datant du bronze et du premier fer) prouvent que la 
période ow le rocher restait adoré par les fidéles a été trés longue. 

Au nord et au sud de la Iakoutie la civilisation néolithique était pour 
ainsi dire la méme, mais certaines particularités dans le genre de vie 
et les occupations de ses porteurs septentrionaux se reflétaient dans leur 
culture matérielle. Le groupe de stations au bord du lac Oulba et des 
autres miroirs d’eau de la région de Jigansk donne une bonne idée du 
mode de vie des pécheurs néolithiques de l’endroit. On y a trouvé des 
traces de foyers, marquant sans doute l’emplacement d’habitations d’été 
a charpente d’osier. Parmi les silex, des pointes de fléches a section 
triangulaire retouchées sur toute leur surface (fléches dites « en lime »). 
Des pointes de fléches semblables se rencontrent en Europe parmi les 
vestiges de la civilisation dite « des inhumations individuelles ». Une 
nécropole néolithique a été découverte entre les lacs Oulba et Jirkov. 
Les tombes ne se révélent par aucun signe extérieur. Les squelettes 
gisaient en pleine terre, abondamment saupoudrés d’ocre minérale. 
A cété de l’un d’eux on a trouvé quelques grosses pointes de fléches de 
modeéle archaique. 

Au néolithique, l’aire du peuplement humain s’étend encore plus 
vers le nord de la Iakoutie, jusqu’au littoral de l’océan Glacial. Les 
traces d’une antique civilisation de chasseurs nomades des toundras et 
toundras-foréts, qui transhumaient sans cesse a la suite des troupeaux 
de rennes, se découvrent en maints endroits entre Jigansk et Chékou- 
rovka, sur les deux rives de la Léna. Leurs stations — des bivouacs 
provisoires — se composaient d’une ou de plusieurs huttes transportables 
du type des wigwams. Le matériel qu’on y récolte n'est pas nombreux, 
mais, en revanche, remarquablement homogéne par le choix et la pré- 
sentation : quelques esquilles et éclats lamelliformes, un ou deux coutelas 
de chasse dont la lame retouchée au percuteur évoque les contours d’une 
pointe de lance ; autant de pointes de fléches et, plus rarement, quelques 
racloirs. La céramique est extrémement rare. 

Dans la méme région ont été découverts des ateliers de travail de la 
pierre contemporains de ces bivouacs. Leur installation ordinaire (sur 
des promontoires rocailleux et élevés, ouverts 4 tous les vents) révéle le 
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éternel de l’endroit. On y trouve, habituellement concentrés sur une aire 
étroite (15 4 20 métres carrés au plus), des milliers d’éclats et d’esquilles 
entre lesquels gisent aussi des outils de travail: percuteurs ovales ou 
cylindriques (en fonction de la forme des galets dont ils sont faits) avec 
des ébréchures aux bouts. Les ébauches de piéces (racloirs, pointes de 
fléches et couteaux inachevés) sont trés rares. Mais, par contre, on trouve 
beaucoup de nucléus sommairement taillés, sorte de produits semi-fabri- 
qués 4 qui on donnait ensuite la forme voulue. 

Les matériels récoltés sur le bas-cours de la Kolyma et dans la val- 
lée de la Léna font état de deux étapes culturelles. Sont caractéristiques 
de la premiére les céramiques décorées par empreintes de cordelettes et 
de tissus grossiers, ainsi que les pointes de fléches en minces plaques de 
silex, trés semblables aux pointes d’Oulbo de |’époque primitive. La 
seconde se rapproche du bas-néolithique de Iakoutie. 

Les traces de cette civilisation de chasseurs de rennes nomades et de 
pécheurs des lacs se retrouvent jusque dans |’intérieur de la presqu’ile 
des Tchouktches, notamment en plein cceur de celle-ci, dans la vallée 
du cours d’eau Lamgouéne. Aux bords du lac Iakitiki et de la riviére de 
méme nom, on observe des éclats lamelliformes et des nucléus qui, tout 
en faisant enti¢rement défaut sur le littoral, se retrouvent aussi a |’inté- 
rieur de |’Alaska, aux environs notamment des « Fermes Universitaires » 
de Fairbanks. On a également trouvé prés du lac Iakitiki des pointes de 
fléches « en bistouri » travaillées par pression et d’un fini remarquable. 

Prés du lac de Tchirovo (dans le bassin de la Bélaia) ont été mis au 
jour les vestiges d’une station de sédentaires ot, en méme temps que des 
industries lithiques, on a récolté des tessons de poteries trés semblables a 
celles du bassin de la Léna et de la presqu’ile de Kolyma. I] semble que 
c'est ici que les chasseurs de rennes et les pécheurs préhistoriques du pays 
tenaient leurs quartiers d’hiver. Une autre station de nature différente 
a été découverte 4 250 km au nord du lac de Tchirovo, au bord du lac 
Elgytkhin. Il y avait 14 un campement d’été ou les chasseurs néolithiques 
s'‘arrétaient lors de leurs pérégrinations a la suite des troupeaux de rennes 
qui, fuyant les moustiques, gagnaient les paysages rigoureux du Grand 
Nord de la Tchoukotka. Au bord du lac Elgytkhin le travail de la pierre 
est attesté par des monceaux d’ébauches sommaires : nucléus prismatiques 
et éclats en forme de lames de couteau, obtenus a partir de ces nucléus 
puis partiellement retouchés au percuteur. On y a récolté encore des 
racloirs et des pointes de fléches et des lames de couteaux-feuilles de 
laurier. Une cachette ot se trouvaient, couvertes d’une grosse pierre, des 
couteaux et des pointes de lances retouchées par pression présente un 
intérét particulier. 

Tout porte a croire que, vers le II* ou le I* millénaire avant notre ére, 
cette civilisation de pécheurs et de chasseurs de rennes avait rayonné 
de la presqu’ile des Tchouktches jusqu’aux régions périarctiques voisines 
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du continent américain. La-bas comme ici elle avait précédé une civili- 
sation archaique d’Esquimaux sédentaires vivant de la chasse des bétes 
marines. 


IV. Le néolithique sur le littoral du Pacifique et dans 
le bassin de ! Amour 


Les preuves d’activité préhistorique sur le cours moyen de |’Amour 
(région de Blagovéchtchensk) nous sont fournies par des outillages de 
pierre trés semblables au matériel paléolithique tardif de la Sibérie 
orientale et de l’est de la Mongolie (gisements du Khailar et du Tsit- 
sikar). Rien de pareil ne se retrouve plus en aval sur l’Amour, dans la 
région de Khabarovsk. La glaciation n’ayant pas atteint ces parages, 
ils ne pouvaient donc connaitre de civilisations de chasseurs de rennes 
et de mammouths. D’ot également I’aspect trés original des tout pre- 
miers monuments de l’4ge de la pierre retrouvés ici. Sans qu’on puisse 
les qualifier de paléolithiques dans toute l’acception du mot, ces vestiges 
sont d’un Age trés vénérable. Ainsi, aux environs de Khabarovsk ont 


été trouvés des fonds de foyers en gros cailloux ainsi que de superbes } 


pointes de fléches et lames de couteaux-feuilles de laurier d’une impec- 
cable technique solutréenne, des racloirs, des plaques de silex, etc., enfin 
des gouges triangulaires trés originales qui, malgré leur ressemblance 
avec les bifaces acheuléens, ont une face en auge, ce qui en fait des 
instruments trés bien congus pour la taillanderie. Ces objets, qui n’ont 
aucun paralléle en Sibérie, datent de l’aube méme du néolithique, soit 
du protonéolithique ou du mésolithique final européens. 

Le néolithique évolué est représenté sur l’Amour par une foule 
d’habitats dont les plus anciens ont été découverts dans l’ile de Soutchou, 
non loin de Mariinsk et au bord de la Kouenga, prés de Nikolaievsk 
sur l’Amour*. A Soutchou notamment, ont été mis au jour les restes 
d'une trés vaste demeure a demi souterraine, aux murs verticaux et aux 
fondations trés profondes conservant les traces d’un grand nombre de 
poteaux. Parmi les matériels notons des herminettes (en pierre polie) 
arrondies sur une face, des pointes de fléches, des grattoirs, des couteaux, 
des alénes, des percoirs triangulaires assez semblables aux bifaces mous- 
tériens, des tétes de massues en pierre poreuse d'origine volcanique, des 
ornements, des amulettes, beaucoup de tessons de pots. 

Sur |’Amour et dans le nord-est de la Chine (Tong-pei), les poteries 
du haut néolithique se distinguent fonciérement des céramiques con- 
temporaines du Baikal. Les vases y sont déja a fond plat et comportent 
un ornement en pointillés et chevrons disposés verticalement, en zigzags 


® Oxmagumnos A. II., «Apxeonormueckoe mccneqopanHe Ha Amype B 1935», 
Coperckaa speneres, 1, 1936; ero me Y ucrokos kyabTypy Hapogos JlanbHero 
Bocroxa. COopauk: «Ilo cneqam _pespHuxkyabtyp, Or Bouru yo Tuxoro oKeana», 
M., 1954. 
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paralléles. Assez semblables par la forme et le décor aux récipients 
néolithiques du Moyen Jémon japonais, ils rappellent en méme temps 
les hauts paniers cylindriques d’osier tressé du sud-est de l’Asie et des 
archipels voisins. 

Les massues en pierre poreuse, les pendeloques courbes du type 
« Maratama » (rappelant un peu des défenses de sanglier) et les autres 
ornements exceptionnels par l’abondance et |’originalité qu’on voit ici, 
témoignent également de contacts avec les civilisations méridionales de 
l’Asie. Contrairement aux motifs traditionnels des néolithiques de |’Est 
européen et des foréts sibériennes, les ornements des riverains de |’Amour 
étaient non pas géométriques rectilignes, mais courbes. Au lieu d’alter- 
nances primitives de zones de zigzags ou de combinaisons de traits hori- 
zontaux et verticaux, les spirales et rubans savamment enchevétrés y 
prédominent. Ici, les motifs géométriques prennent souvent l’aspect de 
méandres complexes. Sont particuli¢rement intéressants les vases en 
pate rouge lustrée 4 engobe et 4 motifs incisés coloriés en noir. Encore 
plus qu’aux poteries japonaises, cette décoration fait penser aux céra- 
miques des civilisations d’agriculteurs de l’Age de la pierre polie du 
Yang-shao et de la caverne de Cha-kou-touen, en Chine du Nord. 

L’occupation principale des riverains néolithiques de l’Amour était 
incontestablement la péche. C’est elle qui leur avait fait adopter le séden- 
tarisme, et c’est sur elle qu’était fagonné leur mode de vie en général. 

Vers la fin du néolithique on voit apparaitre ici des pointes de 
fléches et des coutelas en schiste poli, ainsi que des haches de pierre a 
lames plates. Les décors des céramiques se composent généralement de 
bourrelets appliqués ou d’imitations d’empreintes de tissus sur toute la 
surface extérieure des vases. Ces derniers présentent déja une assez 
grande variété de formes : récipients 4 panse rebondie et 4 col effilé, 
coupes et gobelets coniques a pied. Ces traits nouveaux de la civilisation 
de l’Amour reflétent les changements dans la culture du Primorié (terri- 
toires de l’U.R.S.S. attenants au littoral du Pacifique) au cours du pre- 
mier millénaire avant notre ére, c’est-a-dire a l’époque de la civilisation 
des Kjoekkenmeeddings. 

Les plus anciennes traces de l’homme découvertes jusqu’a présent 
sur le littoral pacifique de 1'U.R.S.S. se situent aux environs de Voro- 
chilov-Oussouriiski, dans la vallée du cours d’eau Ossinovka, a cété 
d'un village du méme nom. I] s’agit d’un atelier de travail de la pierre, 
au centre duquel se dresse une sorte d’enclume faite d’un bloc de 
quartzite dont les nombreuses éraflures témoignent d’un usage prolongé. 
Autour gisaient des éclats de pierre jadis utilisés 4 la fabrication des 
instruments. On a récolté notamment de grands galets fluviaux d’une 
roche verte trés dense. Leur talon qui servait de poignée n’était pas 
dépouillé de sa gangue. L’autre bout, taillé 4 coups secs et vigoureux, 
présentait un tranchant large et massif. Ces outils grossiers, qui gar- 
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daient encore la forme des nucléus originels, servaient a tailler l’os et le 
bois, 4 creuser la terre et 4 extraire les tubercules comestibles, 4 tuer le 
gibier a la chasse enfin. Aucun instrument de ce genre n’a été trouvé nia 
l’ouest de l’Oural ni en Sibérie. I] n’en est que plus intéressant de cons- 
tater leur air de famille avec les galets taillés caractéristiques de l’Age 
de la pierre en Chine et dans le sud de |’Asie, jusqu’a la Birmanie et a 
la presqu’ile indochinoise. 

Des fouilles conduites en 1955 sur ces mémes collines d’Ossinovka 
ont permis de trouver, en dehors de la couche archéologique la plus 
ancienne, une autre plus récente, qui contenait des haches, des pointes 
de lances et des fléches en pierre polie, ainsi que des tessons de pots. 

Des vestiges d’une civilisation 4 peu prés de la méme époque ont 
été découverts dans la couche inférieure d’un site néolithique 4 deux 
niveaux archéologiques. L’élément qui caractérise le mieux cette culture 
est incontestablement sa céramique. Les vases étaient moulés a la main 
et avaient le fond plat. Ils comportaient a l’extérieur, le long du bord, 
une ceinture décorative de fossettes en losange (ce style de décoration 
se maintient jusqu’a présent chez les Oultchis et les Ghiliaks du bassin 
de l’Amour). L’outillage de pierre des Néolithiques du Primorié com- 
prenait entre autres une espéce d’herminette convexe sur une face et 
plate sur l’autre, ainsi que des couteaux et des pergoirs soigneusement 
retouchés sur les deux bords. Les pointes de fléches rappellent les plus 
anciennes fléches du Baikal aussi bien par le contour d’ensemble que 
par l’inégalité légére des deux barbelures. On note aussi parmi les maté- 


riels lithiques de petites plaques en rectangle allongé d’un travail trés | 


soigné qui servaient 4 garnir les montures d’os ou de bois des poignards 
et couteaux de chasse. D’autres sites d’une civilisation 4 peu prés contem- 
poraine de celles d’Ossinovka et de la Tétioukhe ont été découverts sur 
le littoral, dans la banlieue et au sud de Vladivostok ; mais certaines 
différences font juger qu’elle leur était légérement postérieure ou bien 
appartenait 4 un autre groupe ethnique. 

C’est le cas notamment des stations 4 l’embouchure de la Gladkaia et 
au bord du lac Embabos, prés de l’estuaire de la Maikhé. Leurs habitants 
avaient des vases de forme trés caractéristique : trés élancés, au fond 
étroit et aux flancs s’évasant légérement vers le haut. Ces poteries étaient 
décorées de motifs linéaires en zigzags verticaux et, parfois, d’un petit 
bourrelet en tresse en haut du col. Par leur décor et certains autres 
indices, elles se rapprochent des vases néolithiques coréens et japonais 
(de l’époque dite Jémon). Il est donc fort probable que les Néolithiques 
du Primorié étaient déja en contact avec les ancétres des Ainos qui 
peuplaient |’archipel nippon. 


L’évolution postérieure des habitants néolithiques du Primorié pré- | 


sente un grand intérét. Des fouilles entreprises sur le cap Tétioukhé 
ont mis au jour les restes d’un vaste village, bati 4 l’emplacement d'un 
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ancien bivouac de chasseurs nomades. Plus de 20 grandes habitations 
a fond creusé, qui avaient chacune au moins 100 métres carrés de surface, 
ont été étudiées ici. Au milieu de l’une d’elles on a découvert plusieurs 
foyers ; le long des murs il y avait des fosses-garde-manger. La maison 
voisine avait également le fond creusé. Autour du foyer central s’élevait 
quelque chose comme deux gradins qui servaient probablement de cha- 
lits. Sur ceux-ci gisaient toutes sortes d’objets abandonnés par les habi- 
tants, dont des herminettes et des pointes en pierre admirablement 
polie, et des vases 4 fond plat brisés en morceaux. Des esquilles rassem- 
blées un peu a part prouvent qu’on travaillait la pierre sur place. La 
premiére des habitations fouillées sur le cap Tétioukhé constituait de 
toute évidence un centre ot se déroulaient toutes les activités économi- 
ques de la famille élargie qui habitait l’agglomération. C’est 14 que se 
trouvaient les fosses 4 provisions et c’est 14 aussi qu’on préparait, sur 
des foyers spéciaux, la nourriture. La demeure voisine avait une desti- 
nation différente. A en juger par les analogies ethnographiques, c’était 
la maison dite « des hommes » ou « 4 réunions », que les ethnographes 
ont eu l’occasion d’étudier chez les tribus arriérées du nord de l'Amé- 
rique et de l’Asie au XVIII* et au XIX° siécles. 

L’apparition d’agglomérations permanentes de centaines d’habitants 
s’expliquait par les modifications dans le mode de vie des populations. 
Certes, c’est toujours de la péche et de la chasse qu’elles tiraient leurs 
principaux moyens d’existence. Du réle de la derniére témoignent les 
pointes de lances et les coutelas 4 virole entre le manche trés mince et 
la lame a proprement parler. Les pointes de fléches en silex retouché 
se distinguent par la variété des modéles. En plus du type habituel 
(triangulaires, 4 base concave) on en trouve de larges 4 bords longs et 
trés bombés, certaines amygdaloidales 4 base évasée, d’autres en losange 
tronqué par le bas et d’autres encore triangulaires a tige rectangulaire. 
Mais la chasse et la péche ne constituaient plus les seules occupations 
de la population. A en juger par les nombreux restes de broyeurs et 
de meules a grain, les habitants connaissaient déja des rudiments 
d’agriculture. A la suite de la culture et de l'utilisation des plantes sont 
apparus la filature et le tissage. Les nombreuses quenouilles biconiques 
ou en disque a tourillon d’un cété en sont la preuve, ainsi que les 
empreintes distinctes de tissus sur les fonds des poteries. 

Les contacts des tribus locales avec les territoires voisins s’étaient 
également élargis. On en a un témoignage dans la trouvaille d’une 
herminette en néphrite blanche, probablement importée de Transbai- 
kalie. D’autre part, les beaux colliers 4 grains cylindriques allongés et 
les pendeloques recourbés en défense de sanglier, taillés dans de la 
calcédoine translucide du Gobi et du jade vert, prouvent que les Néoli- 
thiques du Primorié entretenaient aussi des relations avec les littoraux 
de la Chine, du Japon et de la Corée. 
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Les échantillons de l’art local présentent beaucoup d’intérét. En 
dehors des décors de poteries on trouve des figurines stylis¢ées (anthro- 
pomorphes et d’oiseaux) en silex retouché par pression et un fragment 
de statuette féminine en terre cuite. 

Tout cela permet de conclure que, par leurs mceurs et leur mode de 
vie, les riverains du Pacifique et leurs voisins et contemporains du 
bassin de l’'Amour se distinguaient nettement des chasseurs de la taiga 
et des pécheurs de la Sibérie orientale qui ignoraient la vie sédentaire, 
ne construisaient pas d’habitations permanentes 4 fond creusé et déco- 
raient leurs poteries globulaires de motifs géométriques rectilignes d’un 
style tout a fait différent. 

Au premier millénaire avant notre ére, les tribus néolithiques du 
Primorié sont entrées dans une nouvelle phase d’évolution. 

Dans les publications archéologiques, les plus anciens occupants 
des parties du littoral du Pacifique a |’est et au nord de la Corée actuelle 
(c’est-a-dire de la région de Vladivostok et plus au nord) sont ordinai- 
rement désignés sous le nom de «tribus de la civilisation des Kjakken- 
meeddings ». Ces amas de coquilles qu’on trouve sur les promontoires 
et les isthmes au bord de baies profondes, se composent surtout de 
coquillages de mer et d’eau douce . Ils mesurent habituellement jus- 
qu’a un métre de haut et de 10 4 25 métres de circonférence. En plus 
des coquillages, on y trouve des arétes de poissons, des os de porcs, 
cerfs, chiens, chevreaux, ours et onces, ainsi qu'une quantité de matériels 
de pierre (en ardoise notamment) et d’os : ciseaux, poids a filets, pointes 
de fléches et de lances, lames de couteaux et de poignards... 

A premiére vue, l’appartenance de cette civilisation au néolithique 
ne suscite pas de doute, mais 4 premiére vue seulement, car l’on s’aper- 
goit vite que les tribus des Kjaekkenmeeddings étaient sensiblement plus 
évoluées et que leur culture témoigne de grands changements dans la vie 
du littoral. Ainsi, parmi les poteries, on voit apparaitre des vases a 
fond plat et a long col effilé. Les ornements et le finissage des céra- 
miques avaient eux aussi changé. Les vases sont souvent lustrés jusqu’a 
l’éclat et, parfois, couverts d’une mince couche de peinture rouge foncé. 
Leur décoration se compose le plus souvent de motifs linéaires incisés 
ou encore de bourrelets-« cordelettes » paralléles et de petites bosses 
disposées symétriquement 4a intervalles égaux. 


10 Maprapuros B.II., «Kyxonaue octarKu, Hafiqennne Ha Oepery AmypcKoro 
samupa 6uus p. Cugemm», Baagusocrox, 1887; AnKkosckmé M.U., «Kyxonnue 
ocTaTKH H KaMeHHWe OpyquA, HaligenHie Ha Gepery AmypckKoro sauMBa Ha noay- 
ocTpone, memamem mexmy Cnapanckot 6yxTo# m yctbem p. Cugemm», Mepecrua 
Bocr.-Cu6. Orgena Pocc. Teorpad. o6mectrsa, tr. XII, sum. 2-3, Apryrcr, 1881, 
ctp. 92-93; Pasma A. W., «Croankm KameHHOro Beka Ha Oepery Yccypuiickoro 
sanmupa», Coserckoe [Ipumoppe, Buagupoctok, 1926, NM 3-4, crp. 55-69; ero me, 
«Apxeonormueckad pasBeyka Ha Gepery Yccypuiickoro sanuBa», CopetcKoe mpi- 
mopse, 1925, 8, crp. 59-72; Mpannes JI. H., «Apxeomormueckne HaxO—KH B OKpeCcT- 
Hoctax Brragusoctoxa», Coperckan Apxeonorua, XVI, 1952, crp. 289-298. 
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Par ailleurs, les changements étaient encore plus profonds que ne 
le laissent paraitre ces témoignages. En effet, parmi les coquilles de 
mollusques et les arétes de poissons des Kjockkenmeeddings, certaines 
appartiennent a des espéces qui ne se rencontrent qu’au grand large 
et en profondeur dans la mer. Leur péche aurait été impossible sans 
l'art de la navigation en mer ouverte, ce qui suppose a son tour |’exis- 
tence d’esquifs assez grands et stables, éventuellement a voile et 4 balan- 
cier, ainsi que de filets et de lignes spéciales permettant la péche par 
grands fonds. 

On a également trouvé dans les Kjoekkenmceddings des pointes de 
harpons taillées dans des plaques d’ardoise plates et percées de un ou 
deux trous a l’extrémité et au milieu. Des matériels analogues s’obser- 
vaient jadis chez les Esquimaux et les autres riverains du Pacifique. 
I] en ressort donc que la civilisation des Kjekkenmeeddings appartenait 
a des tribus qui s’étaient déja spécialisées dans la chasse aux bétes 
marines et dans la péche en haute mer. Ces conditions devaient avoir 
suscité chez elles une psychologie nouvelle de marins hardis, habitués 
aux espaces de l’océan. Ainsi donc, l’apparition sur le littoral des 
Kjekkenmeeddings témoigne non pas de la décadence, mais, au con- 
traire, d'un net progrés dans tous les domaines de la vie. 

Les meules 4 grain de forme oblongue qu’on trouve ici prouvent 
que ceux qui les ont laissées pratiquaient l’agriculture. A signaler que 
ces meules sont, sur une face, convexes et plus ou moins unies et, sur 
l'autre, plates et criblées de petits trous — on dirait des entailles. On a 
également trouvé dans les Kjokkenmeeddings des débris de lames de 
couteaux d’un type fort spécial. Des houes d’ardoise tout 4 fait sem- 
blables étaient largement diffusées au néolithique depuis le nord de la 
Chine jusqu’a l’Indochine et 4 la péninsule indienne: on s’en servait 
aussi bien comme houes que comme faucilles. Il] en découle que les 
porteurs de la civilisation des Kjokkenmeeddings étaient non seule- 
ment pécheurs et chasseurs, mais aussi cultivateurs. Parmi les animaux 
domestiques, ils connaissaient le chien et, aussi, le porc, dont l’élevage 
a été sans doute importé par eux, avec les rudiments de |’agriculture, 
de la Chine du Nord. 

Plus tard, les tribus du littoral ont regu de leurs voisins des steppes 
leurs premiers instruments en métal. La preuve en est les trouvailles 
isolées d’objets métalliques (poignards et glaives en bronze), ainsi que 
de poignards et de pointes de fléche lithiques, mais imitant quant a la 
forme les armes métalliques de la fin du II* et du début du I* millé- 
naire avant notre ére. C’est ainsi qu’avait commencé dans le Primorié 
le passage de la pierre au métal. Avec lui, le néolithique au sens propre 
du mot avait pris fin. 

Les premiéres informations écrites sur les populations du Primorié 
soviétique actuel remontent au premier millénaire avant et au premier 
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si¢cle aprés Jésus-Christ. Nous les devons aux chroniqueurs chinois qui 
mentionnent (trés bri¢vement d’abord) des Néolithiques du nom de Sou- 
chen ou Sichen (II* millénaire avant notre ére) et, ensuite, les [loou 
qui habitaient plus tard le territoire du Primorié. La San kou tché (his- 
toire des trois dynasties qui ont régné simultanément en Chine de 220 
a 264, rédigée au V®* siécle par Tchen-Chou) raconte que les Iloou se 
trouvaient a plus de 1000 li au nord-est des Fouyui et vivaient dissé- 
minés le long du Pacifique. Ils s’occupaient surtout d’élevage et d’agri- 
culture, connaissaient « cing espéces de céréales, la vache et le cheval ». 
L’historien souligne spécialement l'amour des Iloou pour |’élevage du 
porc : « Ils se nourrissent de sa chair et se vétent de son cuir. » Le pays 
des Iloou était riche en jade et en trés belles zibelines. L’arme principale 
des Iloou était l’arc : « Leurs arcs, longs de 4 tchi (130 cm), sont supé- 
rieurs a l’arbaléte. Les fléches (en bois de kou) sont longues de un tchi 
(35,2 cm). La pointe est en pierre... Ce sont des archers trés adroits qui 
ne manquent jamais leur but. Leurs fléches sont empoisonnées et celui 
qui en est atteint meurt immanquablement... » 

Du point de vue de leur régime social, les [loou n’avaient pas dépassé 
le stade du clan primitif. La San kou tché fournit des renseignements 
intéressants sur l'histoire politique des Iloou et leurs rapports avec les 
peuples voisins. « A l’époque de la dynastie des Han, constate le chro- 
niqueur, les Fouyui avaient soumis les Iloou et leur avaient imposé un 
lourd tribut. A l’époque Houang-tchou (de 222 a 226) les Iloou se révol- 
térent contre leurs oppresseurs. Les Fouyui avaient lancé contre eux 
plusieurs expéditions punitives. Bien que peu nombreux, les [loou, habi- 
tants de montagnes impraticables, étaient redoutés de leurs voisins qui 
« craignaient leurs arcs et leurs fléches et n’arrivaient jamais a les sou- 
mettre jusqu’au bout ». Bien mieux, écumeurs de mers intrépides, les 
Iloou semaient eux-mémes |’épouvante a |’étranger: « Ils débarquent 
inopinément et se livrent au pillage, faisant souffrir ainsi les pays voi- 
sins, » 14 

A cause de son isolement des cultures continentales, la civilisation 
néolithique de l’ile de Sakhaline avait un caractére différent. Mais, mal- 
gré cette originalité, elle constituait en méme temps une sorte de trait 
d’union qui, 4 travers le monde extréme-oriental insulaire et les iles 
aléoutes, formait le joint entre l’Asie et le lointain continent américain. 
Le néolithique de Sakhaline est encore peu connu. Suivant les recher- 
ches de R. Tchoubarova, son monument le plus ancien dans la partie 
méridionale de l’ile est le camp de Starodoubskoié II, prés du village 
du méme nom dans le district de Dolinsk. Il y avait la 47 grandes 
batisses demi-souterraines, alignées en rangs assez réguliers. Leurs fon- 


dations creusées 4 80 cm au-dessous du niveau du sol étaient carrées 


* 4 Textes traduits du chinois par E. V. Cuavxounov et V. E. Larircuev. 
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et mesuraient jusqu’a 100 et méme 200 métres de superficie. Sur l’un 
de leurs fonds on voyait les traces de plusieurs foyers et des trous pour 
poteaux de souténement de la toiture. D’autres habitations trés sembla- 
bles et de plan carré également, ont été mises au jour prés des villages 
de Verkhniaia Sannossava et de Promyslovoié. 

On a récolté la beaucoup de tessons de terre cuite. Les fonds des 
vases n’étaient pas plats, mais ronds ou pointus ; pour les rendre plus 
stables, on y accolait en guise de pied un bourrelet de pate assez mal 
fagonné. L’ornementation se réduisait 4 une zone assez étroite de poin- 
tillés en crémaillére et d’impressions de cordelettes tressées, ainsi que 
d’empreintes rondes et ovales portées a l'aide d’un osselet creux. Le 
motif le plus typique se compose d’ovales disposés en chapelets et tra- 
versés dans le sens longitudinal d’une seuie et, dans le sens transversal, 
de plusieurs bandes en relief. Nombre de ces dessins ne se retrouvent 
nulle part ailleurs. On en voit en forme de virgules allongées, de fer 
a cheval, d’amande... Les motifs les plus caractéristiques sont les sui- 
vants : a) bandelettes s’épaississant au centre et aux extrémités ; b) vir- 
gules allongées ; c) boucles en forme de huit ; d) impressions de cuillére. 
Tous ces motifs étaient parfois complétés de simples traits incisés. La 
composition des ornements est fort sommaire : des zones horizontales 
de pointillés en crémaillére et d’impressions de cordelettes tressées se 
combinant parfois a des motifs de méme genre obliques ou verticaux ou 
encore en zigzags ou accents circonflexes. 

En dehors des céramiques on a récolté un grand nombre d'outils a 
tailler en pierre polie. Ces industries présentent plusieurs types assez 
distincts. Une catégorie fort nombreuse est formée par les instruments 
en roche siliceuse taillée. Parmi eux se rencontrent surtout de larges 
coutelas 4 lame plate avec, sur un cété, une échancrure caractéristique 
formant une large tige d’emmanchement. Les pointes de fléches retou- 
chées présentent une série de modéles différents. Les pointes des lances 
sont également travaillées par retouchage ; pour la plupart, elles sont 
étroites, en feuille de laurier, et possédent parfois une tige d’emman- 
chement. Les racloirs étaient surtout faits d’éclats de silex et de schiste 
de couleur. C’est également en pierre qu’on faisait les parures, notam- 
ment les anneaux blancs ou verdatres, qui imitaient peut-étre ces bagues 
de néphrite si répandues au néolithique tardif dans le bassin de l’ Amour 
et les régions attenantes de la Sibérie, ainsi que dans le Primorié. 

Il faut croire qu’avec le temps, la premiére phase de cette civilisation 
a subi des modifications partielles. Avec les céramiques globulaires, on 
voit apparaitre les premiers pots 4 fond plat. On trouve notamment des 
poteries 4 fond plat trés étroit (parfois doublé, pour les rendre plus 
stables, d’un bourrelet caractéristique), au col trés étranglé et aux flancs 
évasés. Leur bord supérieur est orné d’un saillant accusé. L’ornemen- 
tation s’enrichit, les zones de dessins s’étendent. Les motifs se composent 
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en régle générale d’impressions de cordelettes tressées tout en haut du 
col et, plus bas, d’un chapelet d’incisions profondes portées horizonta- 
lement. Parfois, c’est un motif en zigzags sur le col et une large zone 
de tresses horizontales sur la partie bombée. Parmi les industries de 1’os, 
notons les pointes de harpons a paire de tenons coniques permettant 
le fixage par rotation. Elles comportent une mortaise ouverte, une ou 
deux barbelures, deux ouvertures pour le passage de la ligne et, sou- 
vent, a l’extrémité, une rainure ot |’on fixait des pointes de pierre. On 





utilisait 4 cet effet les pointes de fléches en silex retouché que nous | 


avons mentionnées plus haut. Par la forme et l’ornementation, ces har- 
pons rappellent beaucoup les engins semblables des anciens Esquimaux 
et Aléoutes. On faisait aussi en os toutes sortes de pergoirs 4 manche, ainsi 
que de petites plaques et tubes trés soigneusement ornés. Parmi les gros 
outils en os citons de larges houes percées de trous pour l’emmanche- 
ment, ainsi que de lourds coins flanqués de tourillons au milieu. Ces 
objets en os portent tous des ornements trés particuliers et caractéris- 
tiques, d’une facture extrémement soignée. Les motifs en sont géomé- 
triques et linéaires. Leurs traits distinctifs sont, en méme temps que 
de fines incisions horizontales ou en zigzags faisant le tour de la piéce, 
des points au bout de traits droits, ainsi que des séries d’incisions en 
triangle 4 sommets dirigés tantét vers le haut, tantét vers le bas. On 
posséde aussi un échantillon de motif en bréves spirales en « S ». Par- 
fois on rencontre des cercles incisés marqués d’un point au milieu. 

A l’analyse, il ressort que, malgré toute son originalité, cette culture 
présente des similitudes avec la plus ancienne des civilisations néoli- 
thiques des files japonaises, le Protojémon, que des fouilles récentes nous 
ont révélé. 

Sur le plan des matériels lithiques, la civilisation néolithique de 
Sakhaline s’apparente au continent par des anneaux en pierre polie 
imitant les bagues de néphrite. Parmi les gros outils de pierre on notera 
les remarquables herminettes plates 4 section rectangulaire qui sont 
également propres 4 l’ile de Sakhaline et au néolithique tardif dans le 
Primorié (civilisation des Kjockkenmeeddings) et le bassin de l’Amour. 
On n’en a jamais trouvé sur les files japonaises. La méme similitude 
avec les modéles du Primorié et de l’Amour s’observe pour les burins 
et les ciseaux. 

On notera les ressemblances frappantes entre la civilisation néoli- 
thique de Sakhaline et les autres cultures anciennes du Grand Nord: 
celle des Esquimaux de |’Alaska, des iles aléoutiennes et du nord-est 
de |’Asie. Comme nous I|’avons déja dit, les harpons de Sakhaline res- 
semblent extrémement a ceux des Esquimaux; tel que l’a défini 
R. Tchoubarova, le « premier harpon de Sakhaline » a des proches 
parents dans les files Kouriles et Aléoutiennes, ainsi que parmi les maté- 
riels des antiques villages esquimaux de la presqu’ile des Tchouktches 
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(civilisation du littoral de la mer de Behring). Suivant Collins, ce type 
de pointe remonte au Pounouk. Les mémes analogies se révélent dans 
le domaine des pelles et des pioches en os. Ainsi certaines pelles des 
iles Aléoutiennes ont des sceurs jumelles dans les gisements archéolo- 
giques sakhaliniens. 

Les ressemblances avec les civilisations des anciens Esquimaux se 
retrouvent dans les ornements des objets en os. Notamment, les motifs 
géométriques en traits fins s’achevant par des points, les triangles et 
les « S » 4 point au milieu, sont également propres aux plaques et flaites 
de Sakhaline et aux piéces des villages esquimaux des civilisations pou- 
nouk et ipioutak. 

Donc, a en juger par ces données, c’est au cours du dernier millé- 
naire avant notre ére ou dans les premiéres années de celle-ci que le 
harpon a fixage par rotation et les ornements de style sakhalinien 
avaient rayonné vers le nord, jusqu’aux extrémes confins de l’Amérique 
septentrionale. I] n’est point exclu aussi que les Néolithiques de Sakha- 
line (ces Tontchi mystérieux des légendes des Ainos) figuraient en 
général parmi les aieux des Esquimaux. A en croire les anthropolo- 
gistes japonais, les Sakhaliniens préhistoriques se rapprochaient soma- 
tiquement plutét des Esquimaux que des Ainos. Cette hypothése est 
d’autre part confirmée par l'étude des campements comme Starodoubs- 
koié I, le cap Rorei, Verkhniaia Sannossava, « La Tonnellerie», la 
«Fontaine de Nivelsk » et Lovetskoié II, dans le district Korsakovski. 
Les habitations construites des Sakhaliniens d’alors se composaient tou- 
jours de cabanes a fond creusé. La céramique, 4 fond plat, se subdivi- 
sait en deux groupes. Le premier comprenait des vases « bocaux », c’est- 
a-dire presque cylindriques, 4 parois ne se bombant que trés légérement 
4 mi-hauteur. Le second réunissait des récipients de forme relativement 
élancée, 4 fort renflement central, col trés étranglé et, trait particulié- 
rement caractéristique, 4 large bordure en corniche saillante, simple ou 
double. Souvent le bord inférieur de cette corniche était souligné d’un 
motif en relief fait de hachures obliques ou de tresses modelées simple- 
ment 4 la main, sans emploi d’estampe. L’aspect général de la déco- 
ration lui-méme témoigne d'une évolution nette. Les motifs les plus 
employés sont des zones d’ovales doubles ou de hachures en accents 
circonflexes sur le bord supérieur du récipient. Parfois, on rencontre 
des zones de lignes paralléles incisées entre lesquelles se disposent des 
hachures verticales (plus rarement inclinées) ou bien des croix obliques. 
Sont largement répandus les triangles, croix, ovales, huits et autres 
figures portées au poingon. 

L’industrie lithique change elle aussi. La gamme des outils devient 
moins variée ; les racloirs et les couteaux disparaissent totalement. Le 
nombre des pointes de fléches et de lances diminue. Parmi les gros outils 


| traditionnels se conservent les haches-coins et les herminettes plates a 
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section rectangulaire. Les outils 4 rainures d’emmanchement deviennent 
courants ; on trouve des instruments lithiques volumineux qui servaient 
sans doute de houes. Les industries de l’os restent trés abondantes. 

A létape suivante, les traits communs avec le néolithique japonais 
s'effacent totalement au profit des analogies avec les cultures conti- 
nentales. Nous en avons la meilleure preuve dans la forme des poteries. 
Dans le bassin de l’Amour et, jusqu’a un certain point, dans le Primorié, 
les nouveautés triomphent dés le premier millénaire de notre ére, avec 
l’avénement du fer. Sans doute, les instruments de pierre polie conti- 
nuent a avoir un large emploi. Ceci est notamment vrai pour les hermi- 
nettes 4 section rectangulaire et les haches a rainures d’emmanchement. 

Une troisi¢me étape du néolithique sakhalinien nous a été révélée 
par les fouilles au village de Promyslovoié, dans le district Poronieiski. 
Ses piéces les plus caractéristiques sont avant tout les grands vases sans 
ornements et a fond plat qui rappellent assez les poteries des Ainos. 





— 


Ces vases avaient des anses qui permettaient de les suspendre au-dessus | 


du feu. Il existait aussi des récipients plus simples, en forme de bocal 
parcouru d’un ornement rudimentaire. La décoration des poteries de 


cette époque se distingue par l’apparition d’ornements incisés répétant | 


les contours d’empreintes de pattes d’ours avec leurs griffes, ou de 


silhouettes d’oiseaux, de reptiles et d’animaux. Malgré la petitesse des | 


figurations, elles sont souvent enlevées avec beaucoup de vivacité et 
de réalisme. I] faut croire qu’a cette époque (relativement peu lointaine 
d’ailleurs) les Ainos commencérent déja 4 s’infiltrer dans ]’ile, éliminant 
petit 4 petit la population autochtone esquimoide des Tontchi. Ces 
derniers devaient avoir émigré aux iles Aléoutiennes. D’aprés le témoi- 
gnage de Véniaminov, les Aléoutes parlent dans leurs légendes d’une 
migration de leurs ancétres en direction du couchant. Enfin, les Ainos 
donnent aux habitants des ‘les Aléoutiennes le méme nom de Tontchi 
quils attribuaient jadis aux autochtones de Sakhaline. 

Les monuments du néolithique et du premier bronze en Sibérie et 
dans la partie extréme-orientale de 1’U.R.S.S. fournissent a l’histoire 
ethnique de ces régions une contribution précieuse. C’est 4 ces époques 
en effet que la grande civilisation de tradition néolithique qui occupait 
ces espaces s’est scindée en régions culturelles qui, 4 l’examen ethno- 
graphique, font preuve d’analogies avec les groupements culturels con- 
temporains. 

Comme nous l’avons vu plus haut, l’aire de la vieille civilisation 
ouralienne ouest-sibérienne correspondait en gros aux régions occupées 
plus tard par les Ougriens. Par surcroit le mode de vie et la civilisation 
des Préhistoriques de |’Oural et de l’ouest sibérien ressemblent beau- 
coup a ceux des Ougriens actuels (les Khantys et les Mansis). 


Certaines piéces des nécropoles des rives du Baikal nous donnent | 


une idée trés compléte des vétements des Glaskoviens, trés semblables 
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a ceux des Toungouzes du XVIII* et du XIX° siécles. Leur partie la 
plus caractéristique était une sorte de tablier ou de baudrier entiére- 
ment brodé et pailleté de rondelles en coquillages. Un baudrier de ce 
genre trouvé dans la tombe dite « Fofanovski » au bord de la Séienga 
avait l’aspect d’un large rideau en grains de nacre, allant du cou jus- 
qu’aux hanches. D’autres piéces d’habillement semblables, récoltées a 
Nokhoi (sur |’Angara) et dans quelques cimeti¢res du cours supérieur 
de la Léna se présentaient comme des bandes plus étroites qui, descen- 
dant le long de la colonne vertébrale, s’évasaient au niveau du bassin. 
Il est connu que les baudriers ou tabliers de ce genre constituent un 
détail inaliénable de l’habillement des Toungouzes septentrionaux et 
des peuplades qui leur sont apparentées. Les baudriers toungouzes 
observés par les ethnographes jusqu’au XIX° siécle étaient ornés d’une 
profusion de pendeloques en forme surtout de rondelles et d’anneaux. 

Tout comme les Toungouzes contemporains, les Paléobaikaliens 
habitaient des « tchoumes » (sorte de wigwams) a foyers en galets, navi- 
guaient dans des pirogues d’écorce de bouleau et appAataient leurs engins 
de péche avec des figurines de poissons. Tout comme les Toungouzes 
des XVIII*-XIX° siécles, ils avaient un style de décoration original 
a base de motifs géométriques rectilignes. Les « chamans » (prétres- 
sorciers) existaient déja chez eux et leurs vues religieuses faisaient sou- 
vent écho a celles des Toungouzes des X VIII*-XIX° siécles. Le régime 
social des Toungouzes constitue sur beaucoup de points le développe- 
ment de celui dont les rudiments s’observaient chez les Glaskoviens : 
institutions du clan patriarcal et de l’esclavage, inégalité des fortunes au 
sein de la communauté, guerres interclanales. 

Toutes ces coincidences sont étayées par le fait que, quant a la forme 
du crane, les Paléobaikaliens et les Toungouzes se rattachent a la race 
paléosibérienne. D’ou l’idée énoncée voila vingt années (en 1938) qu’en 
tant qu’entité ethnique et culturelle, les Toungouzes se sont constitués 
dans le bassin du lac Baikal vers le second millénaire avant notre ére. 
Mais cette hypothése doit étre un peu précisée aujourd’hui: 4 savoir 
que l’aire de la civilisation toungouze s’étendait encore plus vers I’est, 
jusqu’aux sources de |’Amour. C’est la-bas, dans la caverne Chilkins- 
kaia, qu’on a trouvé un crane néolithique qui reflétait tous les traits des 
Toungouzes actuels, alors que les cranes paléobaikaliens leur sont moins 
semblables. Il en ressort donc qu’en tant qu’entité ethnique les Toun- 
gouzes ont da se cristalliser plus tard, du fait de la fusion dans le bassin 
du lac Baikal des descendants aborigénes des Paléobaikaliens et des 
peuplades venues du bassin supérieur de l’Amour (ot L. Chrenk avait 
justement cherché de son temps la patrie des Toungouzes). Cette sym- 
biose a été d’ailleurs facilitée par les affinités culturelles. 

Malheureusement la trés vieille civilisation des Ioukaghirs reste 
toujours peu connue, bien qu’il soit déja établi que leur ancienne aire 
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de peuplement coincidait avec celle de l’originale civilisation néoli- 
thique iakoute. Comme le prouvent des données relativement récentes, 
les Ioukaghirs peuplaient jadis le territoire entre la Léna 4 |’ouest, 
l’Aldan au sud, l’Anadyr a I’est et l’océan Arctique au nord ; au XVII* 
si¢cle encore ils étaient incomparablement plus nombreux qu’aux 
XVIII*-XIX°* siécles. I] est fort probable que, dans un passé beaucoup 
plus reculé, les Ioukaghirs avaient occupé une portion bien plus vaste 
encore du nord de |’Asie, y compris les territoires en amont de Iakoutsk 
sur la Léna. 





Le fait que des piéces trés proches du néolithique de Iakoutie se | 


rencontrent non seulement dans la presqu’ile des Tchouktches, mais 
aussi dans le Grand Nord américain et au Groenland, aide a résoudre 
le probléme de l’origine des Esquimaux. II faut croire qu’ils comptent 
parmi leurs ancétres certains Paléoasiatiques de la civilisation conti- 
nentale du Nord-Est, qui oubli¢rent peu 4 peu leur idiome natal et 
furent assimilés par les Esquimaux proprement dits. 


Quand on confronte les nombreuses trouvailles néolithiques du | 


bassin de l’Amour avec les témoignages de la civilisation des riverains 
de ce fleuve du XVIII* et du XIX°* siécle (les Ghiliaks, les Oultchis et, 
en partie, les Goldes), on constate aussi l’identité de beaucoup de traits 
essentiels et, notamment, de l'industrie, des habitations (péche en tant 
qu’occupation principale, cabanes demi-souterraines) et de l'art. 

Autre fait important qui ressort de la comparaison des styles d’orne- 
ments paléobaikaliens néolithiques, nivkhs (Ghiliaks) et nanai (Goldes) 
actuels: ils se ressemblent non seulement du point de vue de leur 
allure générale (emploi des bandes courbes) mais méme dans les détails: 
méandres, spirales, impressions de nattes. D’autre part il est plus que 
probable que les Néolithiques sakhaliniens étaient des Paléoesquimaux 
ou leurs parents trés proches. 

Telles sont les conclusions générales qu’impose la confrontation des 
groupements culturels et ethniques contemporains et néolithiques de la 
Sibérie et de la partie extréme-orientale de 1’U.R.S.S. C’est de ces 
Paléosibériens et Paléoextréme-orientaux que descendent les habitants 
contemporains des foréts de la Sibérie et de ]’Extréme-Orient soviétique, 
notamment les Ougriens de |’Obi, les Toungouzes, les Ioukaghirs et ces 
Paléoasiatiques de l’Amour que sont les Nivkhs et les Oultchis. 

Restent en dehors de notre étude les Turcs et les Mongols. Mais leur 
histoire a incontestablement débuté en Mongolie steppique et dans les 
régions centre-asiatiques attenantes, ce qui les situe hors du cadre de 
cet apergu. 
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MEDIEVAL CIVILIZATION 
FROM THE WORLD-HISTORICAL VIEW 


I 


lenging debate on the new concept of world history, as it emerges 

from the continuously broadening view of interactions between 
historical civilizations, implicit in specialized studies over the past 
twenty or thirthy years. The new concept of universal history is as yet 
far from complete. We have been given intriguing glimpses of a huge 
mural, as it were, in which much of the detail must still be filled in. 
But already these new vistas are compelling enough to make many of 
our standard ideas seem hopelessly obsolete in their regional limitations. 
Even in elementary history teaching the suggestion is hard to reject 
that the student should from the beginning be introduced to a sense of 
world-historical contexts in keeping with these trends in modern 
research!. And a few recent textbooks are representative of a similar 
awareness—if little more—on the undergraduate level of American col- 
lege teaching today ®. 

Yet for all its inevitably tentative nature the debate may have done 
more than provide a mere sketch of emerging world-historical perspec- 
tives : It may have given us at least an inkling of the vast possibilities 
by which the “world-historical approach” may one day come to revo- 
lutionize our concepts of individual historical civilizations or “periods”. 
— Briefly put one might argue as follows : If we assume that “world 
history (is not) merely the sum of separate histories of the nations or 
regions of the world”, but to a significant degree also an entity, a histo- 
tical force in its own right, i.e. the “history of interregional develop- 


T HE Journal of World History has provided the forum for a chal- 


*Cf. B. Sremrrz’ “Proposal for an International History Reader”, Journal of 
World History, Vol. 11, No. 4 (1955), pp. 995-7. 

*Cf., e.g., T.W. Watipanx and A. M. Tartor, Civilization Past and Present, Chi- 
cago, 1960. 
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ments among the literate urban civilizations” *, the idea is difficult to 
reject that “world history”, thus understood, must in turn have deci- 
sively affected the shape and development of individual historical civili- 
zations. To put it differently, our increasing awareness of world historical 
contexts should help us towards a fuller, more rounded, more vibrant and 
colorful understanding of individual civilizations in history. It should 
enable us to grasp the uniqueness of a given civilization not only on its 
own terms but also in terms of its peculiar position with regard to the 
rest of the world, or—more broadly speaking—to the context of world 
history as a whole. 

To present this as an altogether brand-new idea would be presump- 
tuous. In a sense all distinguished historical writing has forever been 
characterized by the historian’s awareness of the larger contexts in which 
the subject of his specialized studies evolved—though it was perhaps 
more a matter of intuitive awareness than the deliberate use of world- 
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historical criteria.‘ Besides, especially in the field of ancient history | 


there seems to be a growing tendency among modern scholars to relate 


the origins of western civilization to their proper context with the 


ancient East (and in this sense to broader world-historical contexts)— 
from which they would indeed seem inseparable. And in fact, how 
should we be able to form a realistic idea of the birth of civilization 
in Egypt and Mesopotamia without a view of the most ancient Near East 
as a whole and its interactions with the Indus valley civilization, or its 
position with regard to the late prehistorical developments across Europe 





and Asia that preceded it ? Or of the rise of Greek civilization, with- 
out an understanding of the Aegean culture and its place in the history 
of the ancient Near East ? Or of the sources of Etruscan civilization, 
without an overall view of the late Aegean, post-Hittite world, in which 








they appear to have originated ? Or of the background of intensive East- 


West exchange, without which the phenomenon of the “Hellenistic | 


civilization” remains a pale abstraction without actual depth or signi- 


ficance 5 ? 
Yet although such tendencies are no doubt indicative of an important | 


* Cf. Marshal Hopcson in his searching article, “Hemispheric To ional His- 
tory as an Approach to World History”, Journal of World History, Vol. I, No. 8 (1954), 
pp. 715-723. 

“Thus, one of the attributes distinguishing G. M. Trevetyan’s History of England 
as a work in the great tradition of historical writing might be found precisely in his | 
ability to evoke flashes of Roman or general European history and to correlate thes 
with the eps ary English developments. 

5 Cf., enri Franxrort, The Birth of Civilization in the Near East, New 
York, 1956 ion es two and three) ; V. Gordon Curve, New Light on the Most 
Ancient East ork (no publication date given), (esp. chapters two, nine, ten 
twelve) ; M. P. Nitsson, Homer and Mycenae, London, 1933 (and other works by the 
same author) ; M. Pattortino, The Etruscans, Harmondsworth, 1955 (esp. chapter 
two) ; and W. W. Tarn, Hellenistic Civilization, London, 1952; and The Greeks in 
Bactria and India, Cambridge, 1951. : 
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trend in modern scholarship, one may wonder whether the potentialities 
of the world-historical perspective have as yet been accepted in their 
full scope and in every field of specialized research. The barriers are 
obvious : they stem in part from the very incompleteness and tentative- 
ness of the world-historical concept, of which this debate has provided 
frank evidence. In part they may be barriers inherent in the funda- 
mental “working psychology” of the specialized historian with his 
wholesome—and by and large inevitable—predilection for the tested 
methods and established limitations of his subject, as against anything 
that might smack of speculation or arbitrary generalization ®°. Nonethe- 
less, the pressures for using a wider focus and a conceivably decisive 
readjustment of approach along broader world-historical lines appear 
to be mounting inside almost every field of western history, precisely 
because the progress of specialized scholarship is pointing in this 
direction 7. 


*The writer might be permitted to confess that in his regular research work, con- 
cerned with later-medieval and 15th-century problems, he tends to share these 
preferences and aversions. 

7 Thus, to name only one example, such seemingly established concepts as “Hum- 
anism” and “Renaissance” have recently become the objects of heated controversy, 
because the impressive accumulation of evidence concerning “forerunners” of these 
movements tends to cast serious doubts upon their uniqueness as phenomena of the 
14th, 15th and 16th centuries. This has not only occasioned a stimulating debate, 
aiming at redefining the meaning of these concepts in the light of such evi- 
dence (cf. Ernst Casstrer and others, in Journal of the History of Ideas, IV, 1943, 
pp. 1-74 ; Paul Oskar Kriste.ter, “Humanism and Scholasticism in the Italian Renais- 
sance”, Byzantion, XVII, 1944-45, pp. 346-374), but has even prompted some Medieval- 
ists to go so far as to throw out the concept of “Renaissance” altogether (cf., e.g., Lynn 
Tuornprke, The History of Medieval ee 8rd ed., Boston, 1949, pp. 682-3 and 
passim. — “we Prof. Thorndyke’s magnificent analysis of the Middle Ages assumes 
throughout that the 15th century was part of the Medieval world.). — On the other 
hand, it might be argued that this entire controversy, for all its occasional fruitfulness, 
may become mired in purely semantic argument, with one group of scholars applying 
the term “Renaissance” to practicably the entire Medieval period, confronted b 
another group which substitutes the term “Middle Ages” for the Renaissance, bot 
groups acting on the strength of essentially the same body of evidence. Indeed, there 
may be no conceivable end to this controversy, as long as we persist in defining 
the uniqueness of “Humanism” and “Renaissance” solely in terms of historical prece- 

t, viewing these movements in an exclusive Western European context. While this 

comes increasingly difficult as our knowledge of similar tendencies during the 
Middle Ages grows, we might find more satisfactory answers when we look to the 
overall context of world history. There, the increasing “world-openess” and “inter- 
nationalization” of Western Europe around the 15th century appears clearly substan- 
tiated by a no less impressive body of evidence, also resulting from specialized 
scholarship during recent years, in such fields as trade and banking, travel and dis- 
coveries, geographic lore and solid geographic theory, accompanied by the collecting 
of manuscripts (Graeco-Roman as well as “Oriental”) and the revival of ancient 
scientific authors. Looking at the “Renaissance” in this broader international context, 
Jacob Burckhardt’s concept of the “disccvery of the world and of man” seems to 
make as much sense on the basis of recent specialized studies as it did, more or less 
intuitively, one hundred years ago. (Cf. also the writer’s forthcoming study Florentine 
Humanism and the Vision of the New World, where much of this evidence will be 
summarized). 
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It is from similar reflections that one might approach a specific 
civilization such as the European Middle Ages with the question, what 
new aspects and perspectives the “world-historical view” might in fact 
reveal. One should of course keep in mind that any such inquiry at 
this point is bound to be tentative in the highest degree : because our 
actual knowledge of Medieval Europe’s relations with the contemporary 
outside civilizations—such as Islam—is as yet scanty ; and tentative 
also, because a certain arbitrariness of judgment, an element of subjec- 
tivity may be unavoidable, where the interpretation of relations between 
widely distant cultures is involved. In short, all that could be attempted 
at this stage is a tentative sketch of Medieval civilization, as it appears 
from the overall perspective of world history. 

To describe Medieval civilization in terms of its relations with the 
outside world or its position with regard to world history as a whole 
is a task which confronts us with certain immediate problems : while 
Medieval Europe’s relations with the contemporary outside world seem 
to have been comparatively weak, especially during the early centuries, 
the Middle Ages could hardly be described as an age of isolation. If 
that were the case, it would be difficult to account for the great cultural 
achievements which we associate with the height of Medieval civili- 


zation ; nor could we explain the phenomenon that Medieval institutions, | 


thought and art underwent a profound transformation in the course 
of the centuries under the impact of outside influences. Viewed in the 
context of world history, this would suggest that, although Medieval 
civilization was characterized by comparative isolation at a certain 
time and in certain respects, it was nevertheless influenced by the 
“history of international developments among the literate urban civili- 
zations” of the world® in many decisive and possibly complex ways. 
It would mean that Medieval Europe, especially during the earlier 
period, was struggling above all with the problems of economic isola- 
tion ; but—far from representing a “primitive civilization” in the sense 
of lacking all links to the overall context of cultural history—was a 
civilization which, though initially weak in its relations with the con- 
temporary world, was curiously intense in its retrospective relations, 
i.e. in its dependence upon certain civilizations: which, as such, had 
ceased to exist when the Medieval world was emerging—above all the 
civilizations of Rome, of Hellenism and Near Eastern, “early” Chris- 
tianity. And the perspective of world history reminds us finally that 
the Medieval world, far from representing a “static” and “homo- 
geneous” civilization (which at first glance it might appear to have 


®See Marshal Hopcson’s definition, note 3, above. 
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been), was of course subject to profound changes between the early 
feudal period and the centuries of fully developed Medieval culture— 
involving radical changes also in its position towards the outside world. 

Yet these are by no means the only complexities we shall find in 
trying to place Medieval civilization in its proper world-historical 
context. 


Ill 


More than any other age the “Middle” Ages stand out in our minds 
as a period clearly distinguished by its position in the overall context 
of world history : the very name purports to say that this is an age “in 
between” the end of Roman and the beginning of modern society. How 
obsolete this concept is in blandly glossing over all that is great and 
original in Medieval culture, is by now an established fact ®. It seems self- 
evident that to define the Middle Ages merely as an age of transition 
between two Western European civilizations is an equally gross mis- 
representation of Medieval relations with the outside world. 

In surveying Medieval Europe’s relations with other civilizations in 
all their complexity we seem to discern three types, which we might 
summarily term “negative”, “positive” and “transformative” relations— 
strictly for classification’s sake and for want of a better terminology. 
On the negative side matters seem obvious enough—at first glance at 
any rate: With the disintegration of the Roman Empire Western Europe 
was plunged into a state of cultural semi-darkness and wellnigh com- 
plete isolation from the lifelines of international trade. Due to the 
destruction wrought by the Germanic invasions ; the growing alienation 
from the centers of economic and political life in Byzantium ; and the 
rise of hostile Mohammedan powers which contributed to Western 
Europe’s isolation from its ancient trade contacts in the East ™, the West 
was forced back to a “subsistence” level—the limitations of an agricul- 
tural, essentially local economyhaving henceforth to eke out its exis- 


*Cf. the article “Middle Ages” in the 1959 edition of the Encyclopedia Britannica 
and the bibliography cited there. 

Henri Pirenne’s theory that the Islam expansion was chiefly responsible for 
Western Europe’s commercial isolation may now be considered as substantially refuted 
cf. The Pirenne Thesis, Analysis, Criticism and Revision, ed. Alfred A. Havicuurst, 

ton, 1958). Nevertheless, the heat of controversy should not obscure the fact that 
Moslem power, Moslem conquests in the Mediterranean and the deep-felt ideological 
conflict between the camps of Christianity and Islam must have aggravated the eco- 
nomic isolation of the West, at any rate during certain periods (from the 7th to the 
9th century at least). — The major causes of the economic decline, if one attempts to 
sum up Pirenne’s thesis and the ensuing controversy, will have to be sought in the 
contraction of Byzantine influence and the series of invasions hitting the Roman 
Empire, Germanic, Mongol and Arab, as a whole—two chains of events which were 
obviously highly interdependent. And it can hardly be denied that Islam expansion 
played a momentous role in both these developments. 
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tence largely by what could be extracted from the soil. Yet although 
the impact of this initial experience was felt through all levels of society 
for a long time to come—and although it left its unmistakable imprint 
on the Medieval mind—we realize that Western Europe had by no} 
means completely lost touch with the civilization of Rome, when we | 
think of the subtle but vigorous thread of Roman literature preserved | 
in the monasteries ; or of the fact that Roman institutions lived on even | 
in agriculture and in the basic framework of the feudal society ™ ; or 
of the repeated upsurge of the Roman tradition, as in the “Carolingian 
Renaissance” ; or of the continued vitality of Roman architectural 
elements in the Romanesque style. ' 

Yet even in areas where isolation seems most pronounced Medieval | 
Europe’s position in the context of world history could not be described | 
as entirely “negative”. From the very beginning Medieval civilization 
displayed its characteristic tendency to compensate for the real isolation 
by creating a substitute world of the imagination and of the mind, 
complete with a foreshortened view of history, geography and the astro- 
nomic universe. Medieval universalism, of course, was an integral part | 
of Medieval Christianity and its teachings. In emphatic theological | 
terms the church conveyed to an essentially isolated society an almost 
flawless sense of completeness in space and time, by teaching a Europe- 
centered view of the world, in which the rest of the earth appeared 
compressed into a mere backdrop and the universe revolved in the 
outer spheres ; meanwhile, a view of the Biblical period, in Medieval 
costume and setting, with a few rare glimpses of the Graeco-Roman | 
past, served as a foreshortened panorama of history. 

To be sure, the tendency to create an imaginary substitute in the | 
absence of a real and vital relationship with the outside world seems 
to have been typical of most essentially isolated societies **, and might 
therefore quite generally indicate a deep-rooted need for completeness | 
in man’s relationship with his contemporary and historical context. | 
What distinguishes the universalism of the Middle Ages is that it was | 
replete with echoes and memories of an earlier age, when Europe had 
been an integral part of the world. 


serene 4 acrere am 


"Cf. Alfons Dorscu, Verfassungs- und Wirtschaftsgeschichte des Mittelalters, 
Vienna, 1928, pp. 356 f. ; 363 ff. — For a more up-to-date view cf., e.g., H. St. L.B. 
Moss, “Economic Consequences of the Barbarian Invasion”, quoted in The Pirenne 
Thesis, p. 51 ff. 

*Cf., ¢g., John A. Witson’s sections on ancient Egyptian “Cosmology” and 
“Cosmogony” ; and Thorkild Jacossen’s chapter on “The Cosmos as a State” in 
ancient Mesopotamia in Before Philosophy. The Intellectual Adventure of Ancient 
Man, Harmondsworth, 1954, pp. 51 ff., 137 ff. 
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IV 


We have already hinted at some of the complexities involved in 
Medieval Europe’s positive ties with the outside world in saying that 
they were primarily of a “retrospective” kind, at least during the earlier 
period. But when recalling that those earlier civilizations, whose 
influence was most strongly felt in the Middle Ages, were the civili- 
zations of Rome, of Hellenism and of the ancient, Judaeo-Christian, 
Near East, we have yet to state how these various cultural influences 
were related among each other. The most outstanding feature in this 
age of comparative material isolation and cultural retrospectiveness is 
that Europe was more open to the influence of the East than at any 
other time before or after the Middle Ages. This, for one thing, is the 
only time when Europe as a whole was an essentially theocratic society, 
such as they were common in the ancient East **. Nor was this merely 
a question of an accidental parallel between a daily life ruled by 
religion, under the spiritual and often real guidance of the priesthood, 
and the ancient Oriental theocracies : the West was reflecting actual 
and profound Oriental influences both in its spiritual and institutional 
life—with the memories of Palestine in Hebrew and early Christian 
days upmost in the people’s imagination ; with the tradition of Hindu 
and Buddhist monks perpetuated in the institutions of Medieval monas- 
ticism ; with eastern mysticism permeating European thought from 
St. Augustine and John Scot Erigena to St. Francis, or to the Manichaean 
influences on the cult of the Albigensian Catharists. In its compara- 
tive and temporary isolation, early Medieval Europe was not only 
looking back to the days of Rome; it was looking East, living on the 
heritage of the great religious civilizations of the Orient, as transformed 
by Christianity. 

Yet even as the image of the Orient was filtering in through the 
stories of the Old and New Testament, including the gospel of the man 
from Tarsus in Asia Minor, as the West was shaping its culture under 
the ultimate inspiration of eastern mystics, another eastern civilization, 
for once contemporary with the European Middle Ages—Islam—was 
subtly at work, exposing Europe to the full flavor of the Graeco-Roman 
world. At first glance it might therefore seem that the influence of 
the ancient Orient was considerably stronger during the early Middle 


% The term “theocratic” is, of course, used merely in a relative sense, referring 
to the dominant power of religion in society, een to earlier and subsequent ages 
in the West. But even the “investiture struggle”, while indicating the difficulties of 

© papacy in asserting its claims for supremacy against the emperor and the feudal 
system as a whole, was conducted in a spirit of general devotion to the Christian 
way of life—and ended in the ultimate triumph of the papacy (cf. Lynn Tuornpyxe, 
The History of Medieval Europe, Boston, 1949, pp. 284-295). 
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Ages and that the contacts with the Graeco-Roman world, which the 
Islam civilization helped so greatly to intensify, belong essentially to 
a later period ; that, in other words, Medieval Europe underwent a 
process of “reorientation” from predominantly Oriental to Graeco- 
Roman influences through the agency of Islam. But it should imme- 
diately be obvious that this view, although not altogether without 
validity, would be extremely oversimplified, since it suffers from a 
severely inadequate concept of the ancient world, by unduly contrasting 
“eastern religious” with “Graeco-Roman” (or Hellenistic) elements. 
Nor do we seem to get a more balanced picture of the ancient back- 
ground of Medieval civilization, by resorting to the conventional idea 
of purely “Roman” traditions perpetuated in the early Middle Ages 
(thanks chiefly to the diligent labor of manuscript-copying monks), 


since this too appears to be based on a curiously distorted view of 


ancient civilization. For when we assume that the Middle Ages were 
heir to a select number of “Roman” elements but were essentially alien 
to the Greek tradition, to which they found access only during the 


“high” Medieval period, between the twelfth and the fifteenth cen- | 


turies—are we not proceeding from a wholly inadequate concept of 
Roman civilization itself, especially during the final centuries of the 
empire ? Such standard views overlook, for one thing, that Graeco- 
Roman civilization had been an inseparable and integral unity, from 








the days of Polybius and Scipio Africanus, if not from earlier, more | 
basic heritage—so that Medieval culture was almost by definition heir | 


to both Greece and Rome. We would overlook furthermore that Christi- 
anity, specifically the development of early Christian theology, bore 
the unmistakable hallmarks of the late Hellenistic civilization in which 
it originated. What was more, the Greek, or Hellenistic, influence on 
Roman civilization had been particularly intense towards the end of 
the empire, and the “Latin” fathers of the church, especially St. Augustine 
with his dependence on Neo-Platonist thought, had been steeped in the 
Hellenistic tradition, even though they ultimately contributed to the 
growing separation between West and East. Lastly, despite that growing 
rift, Medieval Europe remained the recipient of an almost uninterrupted 
stream of Graeco-Roman influences emanating from Byzantium from 
the sixth to the twelfth centuries, as witnessed in the history of Medieval 
art '*. There are almost countless further elements we might add to such 
a sketch of the Greek legacy in its influence upon the Western European 
Middle Ages, even during the earlier period—like the knowledge of 


4 Cf., e.g., the chapter “Byzantium and the West” in D. Tatsor Rice’s Byzantine 
Art, Harmondsworth, 1954. — The brief summary of continuous Byzantine influences 
upon Western Europe in Steven Runciman’s Byzantine Civilization (New York, 1956, 
pp. 236 ff.) serves to show that the momentous impact of Byzantine scholarship during 
the 15th century came as the climax of essentially uninterrupted contacts. 
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h the | Greek among the Irish monks of the seventh and eighth centuries * ; or 
the “waves” in which the West experienced the influence of Byzantine 





“ “ art (especially during the eighth and twelfth centuries '*) ; or the abiding 
aeco- influence of Byzantium on Venetian civilization and art. 

mme- What all this amounts to is a picture of ancient influences on 
thout | Medieval culture, which were both broader, more consistent and on the 
oma whole more vigorous than the concept of a purely “Roman” tradition 
isting (as opposed to the Graeco-Roman tradition as a whole) would make it 
nts. appear—a concept, we should note, which the Middle Ages themselves 


hack. | Were anxious to emphasize because of their conscious commitment to 
| Rome as the center of Western Christianity ‘7. And we shall see how 





| a | the influence of the Oriental civilizations tends to strengthen the picture 
»nks), of a vast and diversified dependence of Medieval civilization upon the 
w of | ancient world as a whole. 
wens How, then, should we envisage the full range of Medieval Europe’s 
alien | ties with the ancient civilization? — Here was a society whose basic 
z the framework had been determined by its temporary severance from the 
com great international civilization which had been created in ancient times, 
pt of | achieving its ultimate political unity in the empire of Rome **. Medieval 


f the culture, in all its fundamental elements, was a product of this ancient 
world. Yet, although the effects of this severance from the world civili- 


aeco- 
from | 2ation of Rome (and its Byzantine successor) were primarily prac- 
more | tical—to be felt in such fields as trade, administration and govern- 
| heir | ™ment—the isolation left its mark on the culture of the Middle Ages as 
risti- 

bore | % Cf. W.G. De Burcu, The Legacy of the Ancient World, Harmondsworth, 1955, 


which Vol. two, p. 441 (3). — De Burgh’s inspiring and profoundly knowledgeable study con- 
| veys throughout a more balanced concept of the combined Graeco-Roman heritage than 


ce on is usual in works of a more limited scope. 

rd of 16 Cf. Tatsor Rice, p. 245. 

istine “Tt is worth keeping in mind that during the early Middle Ages the Roman 
church and the West in general were engaged in a bitter struggle for independence 

n the | from Byzantine domination, so that they had understandable cause for asserting the 

> the | “Roman” as against the Graeco-Roman background. Cf., e.g., the climax of the conflict 


wing during the 8th century in the confiscation of the papal revenues from Sicily and 
Calabria by the Byzantine emperor, which caused the pope to turn to the Franks as 

upted strong “Western” allies (see Steven Runciman, Byzantine Civilization, p. 98). 
from The concept that the basic framework of Medieval society developed in what 
aul was substantially a commercial vacuum for Western Europe does not appear to be 
lev essentially altered by the spate of detailed studies in recent years (mostly prompted 
such by the “Pirenne controversy”), indicating a greater continuity of trade than was 
ypean assumed before (cf., ¢.g., Robert Lopez, “Mohammed and Charlemagne: A Revision”, 
f in The Pirznne Thesis). No matter how gradual the transition (and how convincing 
ge 0 the evidence that trade revived again toward the end of the 9th century), early 
Medieval Europe was nevertheless an agricultural society, and what trade remained 
antine was no more than a trickle. Nor, unquestionably, could the sporadic revival of trade 
vences before A.D. 1000 be compared with the volume of international commerce during the 
1956, later Middle Ages, esp. under the stimulus of the crusades, and its revolutionary 
during above) upon the structure of the society of the high Middle Ages (cf. also note 10, 

ve). 
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well, by making the ancient world and its legacy appear “as through 
a glass seen dimly”—that is in a fragmentized and distorted way, 
dimmed by the characteristic spiritualism of the Medieval mind. The 
ancient tradition became fragmentized in that the West, struggling for 
independence from Byzantium under the leadership of the papacy, 
tended to over-emphasize its “Roman” background and to minimize 
the Greek element in the common Graeco-Roman tradition *. Even 
where the Greek heritage continued to live on in Medieval civiliza- 
tion—as noted above—it did so by and large in a equally fragmentized 
way, i.e. outside, or perhaps we should say, in an emphatic denial of the 
original unity of the common tradition ®°. What was more, Western 
Europe in the spirit of western independence so characteristic of the 
early Middle Ages quite naturally tended to reach back to the original 
sources of Christianity, bypassing the ultimate synthesis of the Byzan- 
tine church, thus building its own religious civilization in a more direct 
contact with the religious tradition of the ancient East *'. Lastly, the 
legacy of the ancient world lived on, although through manifold prisma- 
like distortions, in the highly spiritualized “substitute” world of Medie- 
val universalism, as we have pointed out above. 

Yet one feature deserves to be underscored to conclude this brief 
survey of the ties between the essentially “closed”, “isolated” and 
“regional” civilization of the European Middle Ages and the great 
world civilization which had gone before. The civilization which con- 
tinued to radiate its vital impact upon the substance and texture of 
Medieval culture, across all the fragmentizing, distorting and attenu- 
ating effects of the basic isolation of Medieval society, was in the final 
analysis neither “Roman” by nature nor, strictly speaking, “Graeco- 
Roman” or “Hellenistic”. There is no real validity in contrasting Hel- 
lenistic, Graeco-Roman culture with the religious civilizations of the 
ancient Near East **. Whether the Middle Ages were driven, by their 
own intrinsic situation, to emphasize the Roman “Western” or the reli- 


* Cf., ¢.g., the explicit preference of the earlier Middle Ages for selected Roman 
“authores” (which by the 13th century gave way to a far less restrictive interest in 
the “artes”, ic. the liberal arts including the works of Greek philosophers and scien- 
tists) ; see Paul Oskar Kristetter, “The Classics and Renaissance Thought”, Martin 
Classical Lectures, Vol. XV, Cambridge, Mass., 1955, pp. 6 f. 

* Cf. Runciman, op. cit., pp. 237, 238 for spasms of outright hostility to the Byzan- 
tine cultural influence, during the 10th and 12th centuries. 

™Cf., eg., Edgar Avexanper, chapter “Rome and Western Christianity” in his 
Christianity and the Middle East, Cornell University Press, 1952, and the bibliography 
cited there. — Significantly, Western Christianity, though of course heavily indebted 
to the Greek theologians of the early centuries, found its link with the world of 
Graeco-Roman thought primarily through the synthesis of the “Westerner”, St. Augus- 
tine. 

The central role of the Hellenistic as well as Near Eastern heritage for the 
Roman Empire is succinctly stated, if merely in overall terms, by C. Detiste Burns, 
The First Europe, quoted in The Pirenne Thesis, ed. Havicuurst, Boston, 1958. 








STEIN 


rough 

way, 
. The 
g for 
Ppacy, 





imize | 


Even 
iliza- 
tized 
»f the 
‘stern 
f the 
ginal 
yzan- 
lirect 
, the 
isma- 
edie- 


brief 
and 
great 
con- 
re of 
tenu- 
final 
aeco- 
Hel- 
f the 
their 
reli- 


‘oman 
est in 
scien- 
fartin 


yzan- 
in his 
raphy 
lebted 
Id of 
ugus- 


yr the 
URNS, 





MEDIEVAL CIVILIZATION 513 


gious “Oriental” elements in the ancient legacy, the civilization from 
which they drew these inspirations was in fact the common and con- 
tinuous civilization of the ancient world. It was, as some historians have 
observed, the first great international civilization the world has known ** 
which, beginning in Hittite, Phoenician and Hebrew times, had woven 
intense commercial and cultural ties across Asia and the Near East in 
days long before Alexander’s conquest; had radiated its creative 
energies throughout the Mediterranean to Carthago and Etruscan and 
Greek Italy, like waves reaching distant shores ; had produced the fer- 
tile mingling of Persian and other Asiatic elements in the religious 
fermentation in Palestine before the emergence of Christ ; and had 
finally culminated in the Hellenistic civilization of the Roman Empire 
and the triumph of Christianity. If the early Middle Ages, for under- 
standable reasons, chose to ignore its most outspoken secular manifesta- 
tions (as well as to deny the “Greek” element), the civilization based 
upon the uniquely stimulating fusion between East and West was 
nevertheless one in its religious and philosophical as well as its strictly 
“wordly” aspects. 

In the final analysis, it was not so much a particular civilization 
whose memories sustained Medieval Europe in its lonely isolation and 
the barrenness of a frontier-like life: it was civilization itself—the 
memories of the world at large, at the very peak of its cultural diversity. 

If these reflections may have served to highlight some of the ways 
in which an essentially homogeneous and “closed” civilization was 
nevertheless decisively influenced by its position towards the world as 
a whole, we have yet to see how it accomplished its fullfledged return 
into the world community—how it was transformed from an isolated 
society into one which came to take a leading part on the international 
scene. 

One might say that it was precisely because of Medieval Europe’s 
inherent ties with the totality of the world-historical context that this 
transformation was achieved. At the height of the Middle Ages Europe 
presented the sight of a characteristically “mixed” civilization in which 
the earlier, feudal elements coexisted side by side with the manifesta- 
tions of an incipient modern society—including highly developed inter- 
national trade and banking, as well as other symptoms of an early 
capitalist economy. While the earlier, feudal economy survived essen- 
tially in the countryside, the cities were increasingly turning into a 
stage for the unfolding of these “modern” trends in society and culture. 
And if the feudal period was essentially the product of Europe’s tem- 
porary isolation, in which outside contacts had largely been a matter of 


_ ™ J. H. Breastep, as quoted in W. F. Atsricut, From the Stone Age to Christian- 
ity (New York, 1957, p. 209), speaks of “the First Internationalism”. 
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distant echoes of the past, the new urban civilization reflected in every 
aspect the direct, vigorous influences of the contemporary outside world. 
Thus the high Middle Ages witnessed a spectacular “internationaliza- 
tion” of European society ; and the progress from this age to the modern 
era saw in turn the triumphant expansion of the emerging international 
civilization, founded on the revived world trade, beyond the walls of 
the Medieval town, until it finally came to dominate the society. At the 
same time the manifestations of the new way of life developed from 
forms which had still represented a degree of compromise with the 
Medieval environment (like the guild system ; or scholastic philosophy) 
to overt expressions of the new world-mindedness in the age of the 
discoveries and the Renaissance **. 

What had caused this spectacular change ? It is a textbook truism 
that the transformation of Europe during the later Middle Ages was 
the result of intrinsic as well as outside forces, acting together to produce 
what is known as the “revival of trade”**. The external factors are 
easily identified : the crusades—for all their failure in achieving their 
avowed objective, the liberation of the holy places from the infidels— 
acted as a powerful stimulant for trade, above all by establishing trade 
posts in the Near East, thus linking the West once more to the ancient 
international trade routes across Asia, and reopening the dikes for an 
unending flow of Oriental goods. The result was the vigorous growth of 
a middle class engaged in the various aspects of revived world trade, 
the diversification of urban life, as well as significant intellectual and 
cultural movements stimulated by the new contacts with the outside 
world, primarily Islam. 

But what were those “intrinsic forces”, which had enabled Medieval 
Europe to transform itself from a backward and underdeveloped society 
into a leading international power—including the creation of an inter- 
national military force—and therewith from an agricultural into a pre- 
dominantly commercial society ? 

In surveying the various factors underlying this spectacular recovery 
one is struck by one general observation. Ultimately it was the legacy 
of the ancient world which gave European society the cohesion to live 
through the disintegrating and corroding effects of the feudal age and, 
what is more, to emerge from the early Middle Ages with a new unity 
and strength. In fact, the crusades were themselves the triumphant 


™ This is not the place to go into the problem of “re-defining” the meaning of the 
Renaissance, which has become pressing, due both to recent controversy and actual 
ag of scholarship (see note 7 above). Far from taking the concept for granted, 
am here merely referring to the “international” aspects of the period, whether 
manifested in business and banking or in the interests of humanists, painters and 
writers in civilizations others than the European Middle Ages. 
™ For the continued validity of this concept, despite the evidence of earlier, more 
gradual beginnings, see note 18 above. 
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expression and climax of this resurgence. No matter how fragmentized, 
the slender ties which bound the Middle Ages to the ancient world 
proved to be sinews of strength, agents of recovery and transformation. 
There was, first of all, the ancient skill, inherited from their Roman 
ancestors, which enabled the farmers of the early Middle Ages to 
evolve such far-reaching improvements as the three-field system or the 
deep-furrow wheel plough. There were the towns, destined to be cen- 
ters of the economic revival, for the most part inherited by Medieval 
Europe from the Roman Empire. There were Roman traditions in war- 
fare and the building of fortifications, in administration, government 
and law which proved decisive in the final recovery. There was a 
continuous trickle of trade even during the time of the most devastating 
commercial disruption—including a not unimportant continuous com- 
merce with Byzantium in those places which had kept up the contact 
with the East Roman Empire ; and trade, in time, produced its own 
gradual expansion (though the crusades, reflecting Europe’s overall 
recovery, undoubtedly acted as a more momentous stimulant). Above 
all, there was the church, Near Eastern and late Roman in origin, 
founded on a body of doctrine which included Greek, Hellenistic, Per- 
sian, Byzantine and Roman elements beside the central Judaeo-Christian 
core—the only significant force of cohesion, the only tangible link with 
the cultural past in an age of otherwise hopeless decentralization. It 
was when the most ancient and basic institutional element in Western 
Christianity, the monastic movement, born in Egypt, Palestine and 
Syria, dedicated to the closest preservation of the original Christian 
way of life, applied its stupendous potential of regenerative energies 
upon the body of the church—which-itself had threatened to succumb 
to the petty power politics of the feudal system—that a Cluniac pope, 
Urban II, managed to call for a tremendous effort of united Western 
Christianity, thus ending a period of essential isolation and defensive- 
ness. Thus, the ties with the world civilization of antiquity proved to 
be more than mere echoes and memories, or at best tenuous survivals : 
in time they proved to be a decisive force in reality, sufficient to 
produce a fullfledged return to the contemporary outside world. 


V 


Europe’s return to the international community was a return “in 
space” as well as “in time”. The resumption of contacts with the outside 
world brought with it a flurry of curiosity about distant countries, 
reflected in the travels and expeditions of the high Middle Ages and 
the immense popularity of travellers’ accounts—especially if they were 
as full of exotic color as Marco Polo’s. Travels and expeditions, as we 
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know, led to global discoveries ; the revival of trade to the “commercial 
revolution”. Europe’s return to the area of ancient civilization in its full 
extent broadened in time to the control of the earth. 

But as Western Europe broke out of its geographic isolation, it also 
managed to relate itself to the context of world history in new and 
significant ways. If the actual isolation had produced its counterpart 
in the unique ideology of the Middle Ages, the realities of the newly 
found contacts with the outside world led to a more realistic approach 
to outside cultures, ultimately rooted in historical interest and appre- 
ciation. And just as it was not merely the “Roman” heritage which had 


left its mark on the early Midtie Ages but ancient civilization as a | 


whole, so the interest of the late Middle Ages and early Renaissance— 


the bend of mind which we call “humanism”—was now turning to | 


antiquity in its full scope, the Roman, Greek, as well as the early Chris- 
tian and Oriental legacy. Only where the earlier period had thought of 
the ancient world in the dream-like manner of fragmentized, distorted 


and sublimated memories, the age of humanism, under the refreshing | 


impact of the immediate contacts with the contemporary outside world, 
began to appreciate antiquity on its own terms, thus resuming the ancient 
heritage in a forthright and direct way, on the strength of critical 
philology and a substantial interest in what the ancient philosophers 
and scientists had to say *5. 


An isolated civilization, whose conscious relationship to the world | 


had been essentially one of hazy memories, succeeded in placing itself 
once more into the full stream of historical continuity. Europe dis- 


covered the world as a geographical and astronomical reality, and as | 


a reality of organic, historic growth. 


*°The role of Islam civilization as a mediator of ancient culture, esp. from the 
12th century on, and that of Byzantine scholars in the 15th century vividly illustrate 


the significance of geographic contacts, between Western Europe and areas outside, | 
for the revival of a historic appreciation of past civilizations and their continued 


vitality. 
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TECHNICAL GAINS 
DURING THE NINETEENTH CENTURY 


(1775-1905) 


FEW times in the history of our western civilization there have 
been periods when there has been a great flowering of culture, 
of the arts and crafts and of men’s thoughts. Such a one was the 

Hellenic period of 500-300 B.C., the age of Plato, of Aristotle, of Praxi- 
teles. Another occurred in the fourteenth to sixteenth centuries A.D. in 
Europe when the Athenian culture was re-discovered and the mists of 
the Dark Ages were swept away. Appropriately called the Renaissance, 
it set a standard by which we still measure our achievement in art and 
in culture. 

A third flowering was that which took place in the period covered 
by this chapter, from the middle of the eighteenth century and through- 
out the nineteenth, best known as the Industrial Revolution. This period 
is so close to our times that although we can recognize its importance it 
is hard to evaluate its magnitude in the history of civilization—but 
when viewed from afar it may turn out to be the greatest period of the 
three. Whereas the Hellenic and the Renaissance epochs affected men’s 
minds and their attitude to life—and only those of the leisured, cultured 
classes—the Industrial Revolution changed their whole way of living. 
From the earliest times the chief occupations of human beings have 
been to grow food, to keep warm, to build houses, to make clothes, to 
get rich and to fight wars—and they did these things in much the same 
way in the Renaissance as they did in the Middle Ages and also in the 
time of Alexander the Great two thousand years before. The Greek loom 
and the Florentine loom were not dissimilar, flour was ground in like 
manner, fire was struck from a flint, animals were killed by the spear 
and the bow, and the water-wheel and the pump were among the few 
machines available to both ages. Each civilization was based on the 
slave or peasant class, and a Greek slave could have changed places 
with an Italian peasant with hardly any alteration in his modus vivendi. 
Only the embellishments of life were different. 

But during and after the Industrial Revolution nothing was the 
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same. The machines, like Kapek’s Universal Robots, were beginning to 
stir and a peasant of Plato’s Athens, though happy enough if trans- 
planted to the court of Lorenzo the Magnificent, would have been com- 
pletely at a loss in the Birmingham of 1800. 

In tracing history, there is a natural tendency to rationalize and to 
suggest that ‘because this happened, or that invented, the following 
occurred, which in its turn lead to such and such’. History is too complex 
to yield to such treatment. It may never be clear why Athens produced 
such great thinkers and dramatists in its Golden Age—and never again. 
Nor why Florence was full of great painters in 1500, nor why the minds 
of Western Europe warmed after the cold centuries of the Middle Ages. 

So in treating of the Industrial Revolution, although it would be 
pleasant to say that the advent of steam as a motive power and iron 
as a material led to the development of railways—and so on—that 
can only be a part of the story. The inexplicable part is what happened 
in men’s minds at these great times of change. Was Athens obsessed with 
drama and with rhetoric or was it merely the presence of an Aeschylus 
and a Plato which made their age so great ? 

That is a problem outside the limits of this study. One thing, how- 
ever, is clear: whereas the first two flowerings took place in Greece 
and in Italy respectively, this, the third, began and flourished in 


England. 


I 
The Birth of the Industrial Revolution in England 


At the beginning of our period, the latter half of the eighteenth 
century, France was the dominant nation in most of the arts and crafts 
of civilization. Gathered round the courts of Louis XIV and XV were 
craftsmen of incomparable skill, all working for their royal masters 
and relying on their patronage for employment. Their skill depended 
on the perfection of their handiwork and on their taste, and what little 
power was required for the execution of their work was obtained from 
their own muscles or those of the men they employed. The magnificent 
furniture used by the nobility was turned on lathes worked by hand 
and the beautiful bridges of, for example, Perronet were constructed 
with cranes almost as primitive as those used by the Romans. 

In England the situation was similar but there was a much stronger 
trading and artisan element throughout the whole country (and, indeed, 
in the English colonies which have always been such an asset to British 
trade)—a legacy of England’s rise in power during the reign of Queen 
Elizabeth I—and the whole nation was less dependent on its Court and 
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its aristocracy than was France at that time. When the Revolution came 
in France, its whole economy and way of living was toppled over at the 
very moment when both countries were on the point of discovering the 
uses of iron and steam. In England, with its phlegm, its genius for 
placid governments and its natural inclination towards mechanical 
rather than artistic things, a social calm prevailed which enabled its 
artisans, its tradesmen and its engineers to work on the problems of 
iron and steam. A prosperity was created which made a quick, savage 
revolution, as suffered by the French, unnecessary and replaced it by 
another, gentler revolution spread over more than a hundred years—the 
Industrial Revolution. On one side of the Channel Dr. Johnson was 
saying: “There are few ways in which a man can be more innocently 
employed than in getting money”, and on the other was heard the cry : 
“La patrie n’a pas besoin de savants”. 

This bloodless revolution did not come from the great thinkers of 
the nation nor did it aim at overthrowing an existing régime, nor was 
it directed at any social class. It came from the industry of craftsmen, 
like James Watt, from business men like Matthew Boulton and John 
Wilkinson, and from artisans like George Stephenson and Henry 
Maudslay. Moreover it developed not in the capital city or the Royal 
Court but in Glasgow, Manchester and Birmingham, leaving London 
and the Universities of Oxford and Cambridge comparatively undis- 
turbed. 


The Steam Engine 


Without a doubt it was the development of the steam engine which 
gave the greatest impetus to the revolution in engineering during the 
eighteenth and nineteenth centuries. For many centuries the only forces 
available to mankind had been man-power and animal-power, water- 
wheel and windmills—all erratic and discontinuous sources, and limited 
in output. Apart from grinding corn and lifting and moving weights, 
the greatest needs were for larger machines to pump water—-and it was 
for this purpose that the steam engines were first used. 

The first device using steam to practical effect was the invention 
of an Englishman, Thomas Savery, who, in a pamphlet “The Miner’s 
Friend” published in 1702, describes a machine for raising water by 
condensing steam in a metal vessel, causing the water to rise into the 
vessel to fill the vacuum so formed. Steam was then re-admitted to the 
vessel forcing the water up a delivery pipe, also re-filling the vessel 
with steam for the cycle to be repeated. A few of these pumping engines 
were made and sold in mining districts, but in practice it was found 
that the pressures involved caused the vessel, pipes and boiler to burst. 
Consequently instead of being used to drain mines of their water, the 
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device was limited to water-supply on a limited scale. However it was 
of great importance for it drew attention to the elastic forces of steam 
and encouraged others to experiment with this new force. It is of 
interest to note that when describing his engine, Savery introduces for 


the first time the term horses-power, but it was not until the time of | 


James Watt that this phrase had an exact significance. 

At the same time that Savery was working on his engine, there was 
an ironmonger in Dartmouth, Thomas Newcomen by name, who used 
to visit the tin mines of Cornwall and sell iron tools to them. His 
attention was drawn to the difficulty of draining these mines by means 
of horses and he resolved (without any knowledge, it seems, of the work 
of Savery) to devise a steam-driven machine for this purpose. This he 
did, with the help of his assistant Calley, a glazier, and after much 
experiment, their first steam engine was erected to pump water at a 
colliery near Dudley Castle in Staffordshire in 1712. This was the first 
steam engine in the world (in the sense that we understand the machine 
today) and to Newcomen must go the full credit for its invention. 


Like Savery, he used the effect of condensing steam in a vessel to | 


raise the water. The work, therefore, was really done by the pressure 
of the atmosphere—hence the name Atmospheric Engine. The great 
features of the Newcomen engine, however, were its use of a piston 
and cylinder in place of a vacuum vessel and of an overhead beam to 
transmit the motion of the piston to a separate pump. 

The use of a piston and cylinder had been advocated by the French 
scientist, Denis Papin, in 1690, but he had not attempted to construct 


an engine, or solve any of its problems so he cannot lay any claim to | 


the invention. Savery, however, had a master patent for the use of 
steam as a motive force and Newcomen did not even attempt to patent 
his invention but merely came to terms with Savery (who died in 1715). 


For some sixty years Newcomen’s Atmospheric Engines held the | 
field without competitors or any significant improvements. The first to | 


be erected on the Continent was at Kénigsberg, near Chemnitz, in what 


was then Upper Hungary, in 1722 (for mine draining). The first in | 


France was at Passy for supplying Paris with water in 1726, and the 
first in Sweden was in 1737. The engines were solely used for pumping 
water, but there were a few examples of their being employed to give 
a rotating motion by pumping water on to an overshot water-wheel 
which in turn would work a mine winding-engine. 

Invaluable and effective as they were, these first steam engines were 
extremely inefficient and wasteful of fuel. The engineer John Smeaton 
(1724-1792) turned his attention to them and obtained the particulars of 
performance of fifteen engines working in the north of England. These 


performances were given in terms of “duty”—that is, the number of | 


pounds of water which would be raised 1 foot by 1 bushel of coal—and 
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he found that the average “duty” of these engines was 5,590,000. By 
improving the design and execution of various parts of the Atmospheric 
Engine, Smeaton was able to raise their “duty” to 9,450,000. But with 
an efficiency corresponding to only 1 to 2 °/o after sixty years of oper- 
ation the time was ripe for a radical improvement. 


James Watt 


This improvement came from the work of James Watt (1736-1819) 
and it was he more than any other single person who led to the great 
revolution in industry of this splendid period. Watt was an instrument 
maker in Glasgow, and one day a small model of a Newcomen Atmo- 
spheric Engine was brought to him to repair for the Natural Philosophy 
Class of Glasgow University. In making it work, he was struck by the 
enormous waste of steam (and hence of fuel) in operating it and he 
perceived that most of the steam was used to re-heat the piston and 
cylinder after they had been cooled by the jet of cold water which 
Newcomen used to condense the steam at the beginning of each down- 
stroke. In May 1765, while walking on Glasgow Green, Watt suddenly 
realized that if he could produce this condensation (and vacuum) by 
allowing the steam in the cylinder to escape into another, cold, vessel 
this defect would disappear and the piston and cylinder would remain 
permanently hot. He immediately made experiments and in 1769 he 
patented his ‘separate condenser’—the greatest single invention ever 
applied to the steam engine. It is significant of the man that his experi- 
ments were not purely empirical. In the course of them he lit on the 
discovery of latent heat and spoke of it to his friend Dr. Joseph Black, 
Professor of Chemistry at the University, and learned from him that he, 
Black, had made this discovery only shortly before. 

In order to construct his engines, which were formidably protected 
by patents, he went into partnership with Matthew Boulton (1728-1809), 
a shrewd and successful manufacturer in Birmingham, and the Watt 
engines began to be sold from Boulton’s Soho Works in a steady stream 
all over the world. 

Watt’s engines were, like Newcomen’s, originally atmospheric, but 
they had these refinements : 

(1) The steam was condensed, not in the cylinder, but in a separate 
condenser—the chief factor for the improved efficiency of these 
engines. 

(2) Steam was admitted to both sides of the piston, but originally this 
was done merely to keep the top of the cylinder and the piston 
warm—all the “work” was done on the under side of the piston by 
the vacuum created there. The steam above the piston took no part 
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in the operation of the cycle being at, or slightly above, atmospheric 
pressure. The engine was single-acting, and had the piston attached 
to the overhead beam by a chain, like the existing Newcomen engines. 


In 1782 Watt took out two more momentous patents—to make the engine | - 


double-acting, and for the expansive working of the steam in the cylin- | 
der. It was these two patents which transformed the engine once more. | 


The success of Watt’s first engines was a driving force for pumps, but 
it was soon realized that enormous possibilities awaited the steam engine 
if it could be made to give a rotative motion—for example, to drive the 
cotton mills of Lancashire. To use Boulton’s own words in 1781 “the 
people in London, Manchester and Birmingham are steam-mill mad’. 
Watt’s new engines gave the factory owners exactly what they wanted. 

In his double-acting engines, Watt raised the boiler pressure to 
some 5 lbs. per square inch above atmospheric pressure and admitted 
it to both sides of the piston in turn, thus almost doubling the power of 
the engine. Furthermore, instead of admitting steam to the cylinder all 
the time the piston was rising (or falling), he cut off the steam from 


the boiler when the piston had travelled only a portion of its stroke and | 


relied on the expansion of the steam trapped in the cylinder to com- 
plete the stroke. This expansive use of steam (the patent of 1782 referred 
to above) gave a further saving of fuel so that the “duty” of the engines 


could, by 1800, be guaranteed up to 35,000,000 (compared with the | 


9,450,000 of Smeaton’s engines). 


As the piston was transmitting power both on its upward and down- 


ward strokes in the double-acting engine, the piston could no longer be 
attached to the beam by a chain, and Watt devised his “straight-line 
motion”—an invention which, he said, gave him more pleasure than any 
other. He governed the speed of his engines with a centrifugal governor 
(although still called a Watt Governor, he made no claim to its inven- 
tion for it was already a commonplace on windmills). The rotative 


motion was obtained by a sun-and-planet gear which Watt was com- | 


pelled to invent, for the straight-forward crank had already been covered 
by a rival’s patent. 

During the Boulton and Watt partnership, which lasted from 1775 
until 1800, some 500 of these famous engines were made, of which 
38 °/o were for pumping and 62 °/o were rotative (mostly for the textile 
industry), and they averaged about 15 horse-power each (Watt had 
standardized the “horse-power”, after experiments with brewers’ horses, 
at its present figure of 33,000 ft. lbs. per minute. The term “duty” was 
only applicable where water was being pumped). Even after 1800, when 
the patents expired, the engines were erected all over the world and 
the Soho Works in Birmingham became known as “the workshop of 


the world”. Watt’s engines had an efficiency of some 4 °/o ; although | 
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spheric! apparently small it should be remembered that a modern steam loco- 


| motive does not average more than about 6 °/o. 


After Watt 


Great as were the achievements of James Watt, it must be admitted 
that his virtual monopoly of steam had a restrictive effect on the deve- 
lopment of motive power. Not only were his patents so comprehensive 
that no one was able to make a condensing engine while they lasted 
(from 1769 to 1800), but he himself, for all his genius, was conservative 
and cautious in his work. Fearful of an explosion, he would not tolerate 
boiler pressures of more than about 5 lbs. per square inch, and he 
refused to consider steam as a power for locomotion (curtly reprimand- 
ing his chief assistant, Murdoch—a genius of almost equal stature— 
when he produced a small steam engine on wheels). 

However, in 1800 steam was free of his patents and the whole world 
was at liberty to experiment. 


High-Pressure Steam Engines 


Simultaneously, in England and in America, two men, Richard 
Trevithick (1771-1833) and Oliver Evans (1755-1819) were at work on 
a “high pressure” steam engine—that is, an engine without Watt’s con- 


_ denser and using steam at pressures well above that of the atmosphere. 


Trevithick’s had a boiler working at about 50 lbs. per square inch with 
an internal furnace and flue. He worked in Cornwall and this design 
of boiler, still in use, became known as a Cornish Boiler throughout 
the world. In 1801 he put such an engine on wheels and ran it through 
the streets of his native town, Camborne—and later that year in 
London. 

In Philadelphia, in 1803, Evans constructed a small high-pressure 
engine, with a copper boiler, which he set to work at grinding and 
sawing with great success. At that time there were not more than six 
steam engines in the whole United States (compared with some hundreds 
in England). In 1804, Trevithick made an engine running on flanged 
wheels, and put it on the cast-iron tramway at the iron-works in Pen-y- 
Darran in South Wales—which was the first steam locomotive in the 
world. 

These pioneer experiments were the prelude to intense development 
of the high-pressure steam engine. This development took place mainly 
in two directions—in the manufacture of small, compact, rotative engines 
suitable for driving machinery in workshops and factories, and in huge 
beam engines, similar to Watt’s but using high-pressure steam, and 
employed almost exclusively for pumping. 
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The small rotative engines were of an endless variety and were 
often “compounded”—that is, with high- and low-pressure cylinders so 
that only part of the energy in the steam was extracted in the first 
(high-pressure) cylinder, the rest being extracted in the larger (low- 
pressure) cylinder. The manufacturers of that time (the first two decades 
of the nineteenth century) came up against a particular problem—the 
guiding of the piston rod. Nowadays the cross-head and slide is familiar, 
but at that time it was not possible to produce a long plane surface 
to act as a guide, and steam engine makers had to persist in using a 
beam with a linked ‘straight-line motion’. Consequently the early rota- 
tive engines were chiefly made with vertical cylinders and a form of 
beam—notable examples being Murray’s portable engine of 1805 (in 
which the beam was under the cylinder), and the “grasshopper” engine 
in which the beam was not pivoted in the centre but was supported at 
one end by a linked motion, giving it the appearance of a grasshopper. 
The most popular small engine was Maudslay’s Table Engine (first 
made in 1807)—a most compact machine in which the vertical cylinder 
was supported on a four-legged platform and capable of being installed 
(with its condenser) in an extremely small place. Its workmanship, as 
one would expect from this celebrated firm, was superb and records 
show that examples of this engine worked constantly for over one hun- 
dred years without troubie. 

A famous manufacturer, also, was Arthur Woolf (1776-1837) who 
constructed, from 1811, excellent compound engines with the cylinders 
side-by-side and the pistons connected to one piston rod. These com- 
pound engines gained much favour on the Continent (made at the old 
Chaillot factory and elsewhere) where compound engines are still called 
“Woolf engines”. 


The Cornish Engine 


In addition to the activity of the factories of Birmingham and Man- 
chester, there was still a demand for large pumping engines in the 
mines, and an increase in the price of coal in the south-west of England 
made it imperative to improve the efficiency of the steam engines there. 
This led to the development of the famous Cornish Engine, a steam 
engine which reached unprecedented heights of efficiency between 1814 
and 1850. 

The Cornish Engine was a beam engine of great size (the piston 
sometimes had a stroke of 10 feet), single-acting, condensing and work- 
ing at what was then a high pressure (about 50 lbs. per square inch). 
Although originated by Trevithick, it was Woolf who perfected it and 
his firm, the Hayle Foundry in Cornwall, was still manufacturing these 
engines in 1903—and, indeed, one is still working in England today. 
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Many were installed on the Continent—especially in Holland for 
pumping the Haarlemmeer. The “duty” of all the engines in Cornwall 
was collected regularly and published by a group of mine-captains and 
the duty of some of these engines exceeded over 125,000,000 ft. Ibs. 

We have now followed the steam engine from its beginning in 1712 
until the middle of the nineteenth century—and for a very good reason, 
for the steam engine was the key of all the allied arts of engineering 
and it set the pace not only for the other crafts and skills of the time 
but also for the entire Industrial Revolution. Just as, at the present 
day, the Atomic Power Station has raised to a fever-pitch the work on 


| metallurgy, welding techniques, pumping, heat-transfer, instrumentation 
| and atomic physics, so it was with the steam engine from 1800 to 1850, 


which drove machinery which in turn made the new machines. It is 
time, therefore, to turn to the sister-development of the Machine Tool. 


Machine Tools 


A brief description of the Industrial Revolution would be that it 
was the time when machines began to do the work which hitherto had 
been done by man. At the beginning of our period the tools available 
to the craftsman were not very different from those of the Renaissance. 
The lathe was used for turning wood and was most highly developed 
in France—and it was itself made mainly of wood. The skill of indi- 
vidual turners was remarkable (witness the furniture and objets d’art 
of the time of Louis XIV and XV), but its use was limited, and only 
rarely was it powered by a water-wheel. Screws were rarely used. They 
were made usually by the tedious process of filing a rod on which a 
spiral line had been marked. 

In gun manufacture, rough boring was done by engines worked by 
water-wheels. Tilt hammers, the blows of which were uncontrollable, 
also operated by water power, enabled large pieces of metal to be 
forged. The planing of metal and the production of large plane sur- 
faces were impossible. Such were the resources available to the engineers 
who first essayed to build the early steam engines. 

The first requirement of the engineers in making the atmospheric 
engines was to construct a large and moderately accurate cylinder of 
metal. The early cylinders for Newcomen’s engines were built up of 
brass, hammered to shape over a wooden mandrel (and, indeed, Watt’s 
first engine had a tin cylinder constructed in this way). It was Smeaton 
who made the first satisfactory boring mill (water-powered) for the 
atmospheric engine, enabling cast-iron to be used for the cylinders, 
but in 1774 John Wilkinson (1728-1808) of Bersham, a great iron- 
master, invented a new boring mill in which the boring bar was guided 
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at each end—originally devised for gun making. This gave vastly 
improved accuracy, and it was Wilkinson who bored out all Watt's 
cylinders for twenty years and much of the success of these engines 


must be credited to the workmanship of this part of the construction. | 


It was the first of the great machine tools. 





In 1784 a Yorkshire plumber and cabinet maker, Joseph Bramah | 


(1748-1814)—inventor of the hydraulic press and an improved water- 
closet—patented an ingenious and effective lock which was so excel- 
lent that it was in ever-increasing demand. To assist him to construct 
these locks rapidly and in large quantity, he engaged an 18-year-old 
blacksmith, Henry Maudslay (1771-1831), who designed for Bramah a 
series of engines (machine tools as we should now call them) for this 
purpose. These machines included milling cutters mounted on lathe 
spindles, a quick-grip vice, a machine for sawing slots in the lock- 
barrels and a spring-winding machine. They were kept a closely- 
guarded secret in Bramah’s factory and were something quite new in 
machinery. In 1797 Maudslay left Bramah and started his own firm, 


which became Maudslay, Sons and Field, one of the greatest engineering 


businesses of the nineteenth century. 

The invention of the screw-cutting lathe and of the slide-rest have 
been attributed to Maudslay, but this is not so. Screw-cutting machines 
had been highly developed by watch-makers in the eighteenth century 
and screw-cutting lathes had been made by Besson in 1569, by Senot 
in 1795—both in France—and by David Wilkinson in 1798 in America. 
Similarly, a slide-rest was made by de Vaucanson in France in 1745 
and one even appears in a German manuscript of 1480. But it was 
Maudslay who made a practice of incorporating the lead-screw and the 
slide-rest in his all-metal lathes of about 1800, which appear to have 
been a novelty to the engineers of that time, and all credit is due to 
him to being the perfecter of the lathe and the pioneer of the accurate 
screw-thread. 

We have already mentioned his Table Engine, and his firm later 
made some of the finest marine engines. In 1804 he built the first group 
of machines (apart from the lock-making machines) for the mass-pro- 
duction of articles in Europe—the Portsmouth Block Making Machinery. 
These machines were devised by Sir M.I. Brunel, a French naval 
officer, who, having Royalist loyalties, became a refugee in America 
and later in England. The British Admiralty was requiring 10,000 
wooden pulley blocks each year for the Fleet, and was laboriously 
making them by hand at Portsmouth Dockyard. The Inspector General 
of Naval Works, Sir Samuel Bentham, had designed machines for mak- 
ing these blocks, but when he saw Brunel’s designs he realized that they 
were better than his own and recommended their adoption. Maudslay 
made 43 machines, steam driven, which in turn cut the wood, shaped 
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and slotted the blocks, turned the pulleys, bushed them— and so on— 
all at a capital cost of £54,000. They did the work, with ico unskilled 
men, which had previously been done by 110 craftsmen, aad Brunel 
received as his fee £17,000, which was one year’s saving. 

The machines (which are preserved) were in use for over one 
hundred years and were one of the mechanical wonders of the age— 
appearing in guide-books to England as one of the major attractions 
of Portsmouth. 

Maudslay was “an inspired blacksmith” and through his works 
passed many of the greatest engineers in the history of the nineteenth 
century—notably Roberts, Nasmyth and Whitworth. 

Richard Roberts (1789-1864) left Maudslay’s firm after two years 
and set up his own works in Manchester. There he designed the first 
back-geared lathe with automatic feed to the slide-rest. He manufac- 
tured all kinds of screws, spur-wheels and worm-gear (which he made 
with milling machines of his own devising) and he also invented the 
differential gear, a familiar feature of the modern automobile but first 
applied to the spinning mule. He also made one of the first planing 
machines—an essential machine tool for the construction of steam 
engines, lathes and textile machinery. 

James Nasmyth (1808-1890) was Maudslay’s personal assistant for 
two years and on Maudslay’s death in 1831 he opened his own work- 
shop. There he constructed the first shaping machine, but his most 
famous invention is the steam hammer (though curiously enough he 
was not the first to make it). He was led to design the steam hammer 
when he heard that the steamship “Great Britain” was to have a paddle- 
shaft 30 in. in diameter and that none was able to forge it. He sketched 
out the design for a steam hammer, but eventually the “Great Britain” 
was built as a screw ship (without the 30 in. shaft). Nasmyth freely 
showed his designs to many engineers—among them M. Schneider of 
the famous Creusot factory, and it was he who (unknown to Nasmyth 
until several years later) was the first to construct the ‘Nasmyth-ham- 
mer’. The steam hammer of today is but little different from the original 
design of Nasmyth and it is a tool which is the key to all forging 
processes. 

Sir Joseph Whitworth (1803-1887) went to Maudslay at the age of 
22 and in 1833 opened a workshop in Manchester, “Joseph Whitworth, 
Tool-Maker from London”, which became one of the greatest engineer- 
ing and armament firms in England, persisting as the Armstrong-Whit- 
worth (later, Vickers-Armstrong) business. His special genius lay in the 
precision of his work. He realized the importance of a standardized 
screw-thread throughout the country and in 1841 he perfected his 
Standard Thread, with its constant angle of 55°, which became univer- 
sal in engineering practice until 1948 when a new English-American 
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standard was adopted. He made very accurate measuring machines (in 
1834 he constructed one to measure to one-millionth of an inch) and 
in particular made a great range of machine tools (lathes, punches, 
shearers, slotters, planers, drills, etc.) for sale to engineers (whereas 
previous machine tool-makers had made their tools for their own use 
only), and in both the Great Exhibitions of 1851 and 1862 he easily 
led the world in the range of his manufactured machinery. 

As with the steam engine, the machine tool industry in the first 
half of the nineteenth century was almost wholly English, but there were 
stirrings in America, especially in the field of mass-production which 
has remained a characteristic feature of engineering in the New World. 
Earliest among American tool-makers was Eli Whitney (1765-1825), 
the inventor of the saw-gin for cotton. 


In 1785 Thomas Jefferson, the American Minister Plenipotentiary | 


in Paris, reported to Congress that he had observed in France a method 
of making muskets with interchangeable parts by a gunsmith named 
Le Blanc. In 1798 a contract was given to Whitney for the manufacture 
of guns with such interchangeable parts and he manufactured 10,000 
of them—after spending two years in developing the machinery. In 
1812 he received a contract for a further 15,000. He does not appear 
to have known of the work of Le Blanc, and his interchangeable system 
became known in the English language as The American System. Such 
methods of manufacture clearly had some affinity to the American 
temperament for it immediately flourished in that country as nowhere 
else in the world. For example, in 1799 Simeon North began the manv- 
facture of pistols and made 21,500 of them by the interchangeable 
system. Colt’s famous revolver, patented in 1835, was made in the same 
way and his armoury at Hartford, Connecticut, built in 1853, contained 
1400 machine tools. 

Blanchard, of Worcester, Massachusetts, made a copying lathe in 
1818 for turning gun-stocks—and so on. These “interchangeable” or 
‘American’ methods, originating in the armament industry, led first to 
the quick manufacture of sewing machines, then of typewriters and 
now, of course, of motor cars, in all of which America has a supreme 
place for cheapness of construction in large quantities. 

These American methods were not overlooked in England, and in 
1853 a Royal Small Arms Commission was set up, with Nasmyth as 
Chairman, to study them and to introduce them into the British arma- 
ment industry. This resulted in the formation of the Royal Small Arms 
factory at Enfield which, by 1857, was producing a thousand rifles a 
week. 

Throughout all this time England was supplying the world with 
manufactured goods, and the steam engine reigned supreme. America 
was engrossed in her own pioneering and also in her Civil War, and 
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her influence as a great manufacturing power did not appear until after 
the turn of the century. The industrial progress of the world was epitom- 
ized in the Great Exhibition, in the Crystal Palace, London, in 1851 
and in the International Exhibition of 1862. In the latter exhibition 
engineers began to criticize the design of English steam engines when 
compared with their French and German competitors inasmuch as they 
were less efficient than their rivals’. Economy of fuel consumption was 
of paramount importance to the continental engineers, whereas in Eng- 
land the abundance and the cheapness of coal, although the greatest 
blessing bestowed upon them by Nature, had allowed them to become 
careless of its use. It was a significant warning and it was heeded, and 
England was able to re-assert its lead later in the century—as will be 
described later. 


II 


Transport, Roads and Canals 


All this industrial activity demanded an improvement in its transport 
system. France had led the way during the eighteenth century in its 
building of roads and bridges and by 1788 (the beginning of the period 
covered by this study) had over 12,000 miles of well-paved roads, 
and the bridges of Perronet (1708-1794) remain a fine monument to that 
period. England lagged behind—yet required roads even more than 
the French when the Industrial Revolution began. Parliament took the 
lead and between 1760 and 1770 it passed 360 Acts entitling turnpike 
trusts to build and maintain new roads, so that by 1784 the postal 
system was able successfully to use mail-coaches for the transport of 
letters. In the construction of these roads in England there were three 
men who are especially notable, John Metcalf (1717-1810), Thomas 
Telford (1757-1834) and John McAdam (1756-1836). 

The first, who was blind from the age of six (he was known as Blind 
Jack of Knaresborough) and was a distinguished athlete and rider, 
constructed some 180 miles of turnpike road in Yorkshire between 1754 
and 1792. Thomas Telford was a mason (and a poet) who became one 
of the greatest civil engineers of all time and, indeed, may be said to 
have been the founder of that profession. He built in Scotland some 
920 miles of new roads and over 1100 bridges, and also constructed 
many in England—in particular he re-built the famous London to 
Holyhead Road of some 250 miles, largely following the track of an 
old Roman road. He established the principle in road-building that good 
drainage and good foundations were paramount. To his bridges and 
canals, we refer elsewhere. 

John McAdam also began his road building in Scotland and, as 
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Surveyor General of the Bristol Roadways, he published The Present 
State of Road Making in 1820, in which he advocated his discovery of 
the use of light stone chippings for the road surface. These chippings, 
which were water-bound, became broken up by the traffic and so formed 
their own binding cement. He became Surveyor of Roads in 1827 and 
his process was adopted in all parts of the civilized world—his name 
(corrupted to “macadam”) becoming the synonym for the invention. 

By 1829 there were 19,798 miles of paved streets and turnpike roads 
in England and Wales alone, and when McAdam died in 1836 there 
were 1,100 turnpike trusts in existence. The dawn of the railway era 
at this time, however, brought disaster to these trusts and the roads 
suffered for many years. 

Apart from France, where road making came almost to a halt 
during the Revolution, there was little progress in road building on the 
Continent. After Napoleon’s victories, however, road construction began 
again (not only in France but following the Roman roads of Europe 
and over the Alps)—using the macadam process, and this method of 
construction persisted throughout the century. Cities, on the other hand, 
were cobbled—and such are the wearing qualities of this surface that 
many remain cobbled to this day. In Russia, creosoted blocks had been 
used in cities and this was introduced into Paris and London to combat 
the noise from the cobblestones. 

The most important development has been in the use of natural 








asphalt which was found in Val de Travers, Neufchatel and Seyssel (and | 


later in Lake Trinidad). Streets in Paris were first used for the experi- 
ments and in 1835 the Place de la Concorde was asphalted. It was how- 
ever a material only suitable for cities, and had the disadvantage of 
melting in very hot weather. For the “grandes routes” macadam held the 
field, and in England, in 1838, tar from the gas-works had been mixed 
with the macadam forming the basis of “tar-macadam” which is still 
in use. 

Concrete for road building began to be used in 1865 (in Scotland) 
and in 1869 (in New York), but the material did not become’ popular 
until the twentieth century, largely on account of the high cost of 
cement. Although “Portland cement” had been invented in 1824 by 
Joseph Aspdin, roads of this material could never compete with maca- 
dam or asphalt in price—and, indeed, still cannot, except that the 
heavy traffic of our modern times demands its use. 

Throughout the eighteenth century road construction was largely 
a matter of turnpike trusts and private enterprise. During the nineteenth 
century it became the concern of county councils (or their equivalent in 
the various countries) and only of recent years has it become the direct 
responsibility of a central Ministry. However in the period under 
review, roads were not the most important means of transport. The coal, 
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iron, stone, brick and manufactured goods of industry were too heavy 
for the roads of the nineteenth century and it was on the canals and 
then on the railways that they were moved. 


Canals 


The speed with which the Industrial Revolution developped in 
England was greatly due to the abundance of good, cheap coal with 
which that country was blessed (coupled with the skill of its engineers), 
and naturally the industries tended to grow up near the coal fields. At 
the same time, of course, there was the necessity of moving the coal 
and the iron products to the great cities and the ports. The city of New- 
castle-upon-Tyne, for example, was fortunate. It lay on a navigable 
river and its coal could be shipped direct to London. It was so with the 
Cornish tin mines, which lay close to the ports. But it was not the case 
with Manchester, centre of the cotton industry, or with its adjoining coal 
fields—nor with Birmingham and the Midlands. Some means had to be 
found to get their products on to the ships. The answer was found in 
the canal. 

In Italy, France, Holland and Germany canals were attempted at 
a very early period, but in England nothing of importance was under- 
taken until 1759 when the Duke of Bridgwater obtained permission to 
construct a canal between Manchester and his collieries at Worsley. 
This was opened in 1761, having been built by a remarkable and illit- 
erate engineer named James Brindley (1716-1772). The duke had been 
led to construct this canal by his admiration of the Languedoc Canal 
in France, which he had seen on his travels. Brindley subsequently 
constructed over 350 miles of canals in England, among them the Bridg- 
water Canal between Manchester and Liverpool and the Grand Trunk 
Canal linking the rivers Trent and Mersey—and for the next fifty 
years there was an activity in canal building which reflected the general 
tempo of the Industrial Revolution, an activity which lasted until the 
coming of railways in the 1830s when they were, like the roads, instantly 
outmoded. Whereas the roads have now recovered (and railways 
declined), the canals have died completely. 

A similar activity occurred during this period in the United States 
of America. The first canal in that country was opened in 1800, the 
Santee, linking Charleston with Columbia, the new capital of South 
Carolina, and was built largely by slave labour. Many canals followed, 
culminating in the Erie Canal between 1817 and 1825. Not only did 
this canal considerably speed the development of the Middle West 
but it established New York as the greatest port in North America. As 
in England, these canals declined with the advent of railways (from 
1837) and are largely abandoned (and one of the later canals, the 
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Farmington, starting from New Haven, Connecticut, was converted 
into a railway in the late 1840s). 

The building of canals at that time was a feat of remarkable 
engineering skill, for only man-power (picks and shovels) was available. 
Yet these canal builders carried their canals boldly over hundreds of 
miles of every type of country, over roads and rivers, through hills and 
made use of an extraordinary variety of locks, lifts and inclines to 
overcome differences of levels. In the construction of the Erie Canal, 
however, new machines were devised—ploughs, cutters, scrapers and 
tree-stump pullers—which were never employed in England at that 





time and which much later developed into the modern American earth- 
moving engines of the bulldozer type. The men employed in cutting the 
English canals were called, for obvious reasons, “navigators”—a word 
which became shortened to “navvy” and is still the current word fora 
manual labourer. 

These canals were barge canals—that is, of comparatively small 
width in which barges were towed. During the nineteenth century, how- 
ever, some notable ship canals were built. An early example was the 
Caledonian Canal of 1822, joining the east and west coasts of Scotland. 
This was by Thomas Telford, who also built the Gotha Canal in 
Sweden. This latter was 120 miles long and was one of the very great 
feats of civil engineering of the time. Later in the century other large 
ship canals were constructed, the most notable being the Suez Canal 
(by de Lesseps in 1869, 100 miles long), the Manchester Ship Canal 
(by Sir E. L. Williams in 1887, 35 miles long), the Kiel Canal of 58 | 
miles and the Panama Canal (opened in 1914) of 40 miles. 








Steam Railways 


The idea of transporting materials in wheel-carts on rails dates back } 
to Babylonian times. German mines of the sixteenth century abounded 
n “tramways” as they were called, and so did English mines in the | 
eighteenth century. They were horse-drawn and the rails were usually | 
of wood, or wood on which iron strips were laid, and the width between | 
the rails, all over the world, was in the region of 4 ft. 9 in.—the size 
of a cart drawn by a single horse. } 

In about 1750 the iron works of Abraham Darby at Coalbrookdale | 
in England had about 20 miles of such tramways—and the firm began | 
manufacturing cast-iron rails for sale to the collieries (who also had | 
elaborate tramway systems). These rails were laid on stone blocks and 
were in the form of “plates” about 3 ft. long. The men who laid them 
became known as “platelayers” and this remains the English word for 
a man who works on a railway track. | 

In 1803, when Napoleon was blockading the English Channel, it 
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was almost impossible to bring ships into the port of London, and the 
vital Portsmouth Naval Dockyard was also cut off from supplies. It 
was proposed to build a horse-drawn railway from London to Ports- 
mouth (about 70 miles) to break the blockade. About ten miles of this 
railway were actually built and worked (between Croydon and Wands- 
worth, near London) and this became the first public railway in the 
world. The following year, 1804, Richard Trevithick, as we have already 
mentioned, made a steam engine to run on the cast-iron rails at Pen-y- 
Darran Colliery in South Wales—and this was the first steam loco- 
motive. It was not a success. The rails broke under the unaccustomed 
weight and the locomotive was abandoned. The experiment did not 
end there, however, and in 1812 an engine patented by John Blenkinsop 
was pulling coal trucks on iron rails from the Middleton Colliery to 
Leeds, about 5 miles. This lightly constructed engine had a cogged wheel 
which engaged on a rack on the rails, enabling it to pull loads five 
times greater than Trevithick’s—and it remained in use until 1835. 
Many such experiments were made in England and they were success- 
ful (except that the colliery horses were terrified by puffing locomotives), 
and it became clear to all that the steam locomotive was a valuable 
invention. In 1813 William Hedley, a colliery engineer at Wylam near 
Newcastle-upon-Tyne, made some experiments to see if the rack and 
pinion principle was really necessary and found that sufficient adhesion 
to the rails could be obtained with ordinary smooth wheels. He built 
two engines in that year (both preserved, the “Puffing Billy” in the 
Science Museum in London and the “Wylam Dilly” in the Royal 
Scottish Museum in Edinburgh)—and the steam locomotive was fairly 
launched. 

The most famous engine-builder of all, George Stephenson (1781- 
1848) had studied these experiments of Blenkinsop and Hedley, and in 
1814 he made a locomotive which he tried at the colliery at Killing- 
worth, close to Newcastle, where he was the enginewright. It was suc- 
cessful and it led to a series of engines by this great man at collieries 
in several parts of England. In fact, between 1814 and 1825 no one in 
the world built a steam locomotive except the Stephensons—a clear 
indication of the universal appreciation of their absolute mastery of the 
craft. 

The steam public railway had still to be built, although one would 
have thought that the locomotive would have inspired the financiers of 
the day. However, in 1821 a railway (horse-drawn) was authorized 
between Darlington (an iron and coal town in Yorkshire) and Stockton 
(about 11 miles distant and situated on the River Tees, whose ships 
could carry the iron and coal to London). This was the project of a 
Yorkshire banker, Edward Pease, and when George Stephenson heard 
of it he made a journey on foot to see Pease to ask him to make it 
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a steam railway, instead of using horses. Pease agreed at once (such 
was the impact of Stephenson’s personality on him) and he appointed 
him the engineer. In 1825 the railway opened (with Stephenson’s “Loco- 
motion” drawing the train, which included one passenger coach) and 
it thus became the first public steam railway in the world. 

Within a few years railways began appearing in countries all over 
the world. In the United States of America, the Carbondale to Hones- 
dale (Pennsylvania) opened in 1829 and the English locomotive (the 
first to be seen in America) “Stourbridge Lion” was tried on the line. 
It was too heavy for the track, and the railway was run as a gravity 
railway for many years. In 1831 was opened the first regular steam 
railway in America, the South Carolina Railroad, with the American 
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locomotive “Best Friend of Carolina” to draw it. In France a horse- | 


drawn railway was publicly opened at St. Etienne in 1828, and in 1829 
the great French engineer, Marc Seguin (1786-1875), tried his loco- 
motive with multi-tubular boiler on a section of the St. Etienne-Lyons 
railway which was opened (in part) the following year. 

Although Manchester had been joined with Liverpool by the Bridg- 
water Canal, the cotton trade had expanded so quickly between 1780 
(when cotton exports from England were £355,000 in the year) and 1820 
(when they were £20,509,926) that the cotton bales lay for some six 
weeks on the wharfs of Liverpool before they could be carried by barge 
to Manchester. Accordingly, after tremendous opposition from canal 
owners, land owners and turnpike owners, permission was given in 
1826 to link the two cities with a railway. 

The line was difficult to construct, because of the bog, Chat Moss, 
which lay on the route, but it was completed (with the help of George 
Stephenson), and in 1829 a competition (for a prize of £500) was held 
at Rainhill to choose a locomotive. These Rainhill Trials were won out- 
right by “The Rocket”, built by Robert Stephenson (George’s son), and 
the Liverpool to Manchester Railway opened with great ceremony in 
1830. On the opening day, on its first journey, “The Rocket” ran over 
and killed the Member of Parliament for Liverpool, William Huskisson, 
and in taking the body of the dying man to receive medical help the 
locomotive attained a speed of 36 miles an hour, which was the greatest 
speed achieved by man since the beginning of time. 

George Stephenson had adopted as his railway gauge the distance 
of 4 ft. 8/2 in., which was the gauge of the collieries in the north of 
England (and elsewhere). This was later to be accepted in most countries 
as a standard gauge. His son Robert (1803-1859), in some ways a greater 
man than his father, became the leading figure in the construction of 
railways and travelled the world advising on railroads and building 
them—and so, perhaps, bringing about greater social changes than any 
one man had done before. 
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Belgium’s first railway (owned by the State) opened in 1835 (Brus- 
sels to Malines), Germany’s (Nuremberg to Furth) the same year, and 
Canada’s (Laprairie to St. John’s) in 1836—all with Messrs. Stephensons’ 
locomotives. In 1836 also, a railway opened in Russia, in 1839 in 
Holland (Amsterdam to Haarlem) and in Italy (Naples to Portici). Den- 
mark and Switzerland built theirs in 1844, Spain in 1848 and Sweden 
in 1851—and so on. The years 1840 to 1850 were the years of Railway 
Mania, when speculators went mad over the putative fortunes to be 
made with the new invention. A glance at the growth of world’s mileage 
throughout the century is instructive : 


In 1836 the world’s mileage was 11,500 (approximately in all cases) 


1857 40,000 
1862 70,000 
1874 150,000 
1885 300,000 
1898 466,000 
1907 600,000 
1921 700,000 


The locomotive itself soon settled down to a pattern which changed 
only a little through the years. In 1837 Messrs. Stephensons (the firm 
was founded in Newcastle in 1823) designed the “North Star” for the 
Great Western Railway, and in 1845 a long-boiler locomotive. These 
were models which, with regular modifications from year to year, set 
the pattern for the standard steam locomotive of today. The “Stephen- 
son Link Motion” (actually invented by William Howe) for the valve 
operation was introduced in the 1840s and was universally adopted 
(with slight modifications—notably Gooch’s of 1843), until the intro- 
duction of the mechanism of E. Walschaerts, of the Belgian State Rail- 
ways—invented in 1844 and, after 1880, widely used on the Continent 
(but not finding favour in England until the twentieth century). As 
speeds became higher and trains heavier, the braking became a serious 
problem. The invention by George Westinghouse in America of the air- 
brake in 1869 (made automatic in 1872), together with the introduction 
of the block system of train contro] (first used in 1844 on the Norfolk 
Railway in England) were, perhaps, the greatest contributions made 
to railway safety during its whole history. 


Steam Ships 
The practical application of steam power for the propulsion of ships 


preceded its application to land transport. The reason, most probably, 
is that the atmospheric steam engine (which was the earliest type) was 
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too bulky to be readily adapted for a carriage, but ships existed which 
were weli able to carry it. The early history of steam ships, however, 
is rather obscure. In 1736 Jonathan Hulls patented an arrangement for 
propelling a tug boat by means of a stern-paddle wheel driven by a New- 
comen engine—but there is no evidence of its having been built. The 
most likely first use of steam on a ship appears to have been in France 
when, in 1783, experiments were carried out on the River Saone, near 
Lyons, by the Marquis de Jouffroy d’Abbans. The French Revolution 
interrupted his work and we hear no more of him until 1816 when he 
built another paddle boat. His original boat appears to have carried a 
single horizontal cylinder driving two paddle wheels through a ratchet 
mechanism. 

In America, too, experiments were being made. In 1785 James 
Rumsey of Virginia built a boat in which a steam pump drew water in 
at the bow and forced it out at the stern (an early attempt at jet-pro- 
pulsion) and he worked it on the Potomac River. More successful were 
Jonathan Fitch’s experiments in Philadelphia where, in 1788, he made 
a trip of 20 miles to Bordentown in a boat with a steam engine driving 
twelve paddles (six on each side) which propelled the ship as if it were 
a canoe. The most fruitful work, however, was that of Patrick Miller in 
Scotland. In 1788 he mounted an engine on a double-hulled pleasure 
boat 25 ft. long by 7 ft. beam, and sailed it on Dalswinton Lake near 
Dumfries (Robert Burns, the poet, was one of the passengers). 

The engine (preserved in the Science Museum, London) was designed 
by William Syminton and the trip was entirely successful. The engine 
was atmospheric and it infringed Watt’s patents, but Watt did not 
take legal action against him (which was most unusual). From 1801 
to 1803 Symington was employed by Lord Dundas in experiments on 
the Forth and Clyde Canal and their boat, the “Charlotte Dundas”, can 
reasonably be called the first practical steamboat. 

At the same time Robert Fulton (1765-1815), an American who 
lived in England and in France, made a successful steamboat on the 
River Seine in 1803. In 1804 he was back in America where he mounted 
a 20 h.p. engine which he obtained from Watt (together with a copper 
boiler, also made in England) on a ship, the “Clermont”, which he sailed 
on the Hudson River. The trials took place in 1807, the boat was a 
complete success and steam navigation became established on a commer- 
cial basis. 

The first commercial steam ship in Europe was Henry Bell's 
“Comet” which made daily journeys up the River Clyde in Glasgow in 
1813—twelve years before the first public steam railway was opened. 

Such were the beginnings. On both sides of the Atlantic activity 
became intense and in 1818 the American ship “Savannah”, a sailing 
vessel of three masts but fitted with a 90 h.p. auxiliary atmospheric 
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engine, crossed the ocean from New York to Liverpool in 27 '/z days. 
During this time the steam-driven paddle wheels had been in operation 
for about 85 hours—it was the first time the Atlantic had been crossed 
by a steam ship. In the next few years many sailing ships with auxiliary 
engines made long journeys—but none running on steam for the full 
voyage. However, in 1837 the British ship “Sirius”, under Lieutenant 
Roberts R.N., made the journey from Cork to New York in 18 */2 days, 
entirely under steam. Her engines were of 320 h.p. working at 5 lbs. 
per square inch, and for the first time on such a voyage the boilers 
were fed with fresh water from surface condensers. The “Sirius” arrived 
only a few hours before the “Great Western”, which had set out from 
Bristol four days later—in fact Lt. Roberts’ voyage was a flamboyant 
gesture, an endeavour to be the first to make the journey, and in this 
he succeeded. 

All these early vessels carried sail (in fact the practice of carrying 
sail on steam ships persisted well beyond the 1860s) and were propelled 
with paddles. Also, they were built of wood. It was an iron age, how- 
ever, and as far back as 1787 an iron vessel had been built by the iron- 
master John Wilkinson (the same Wilkinson who had bored out Watt's 
cylinders : he was, they said, “iron mad” and he made himself an iron 
coffin in which he was not eventually buried for he had become too fat). 
The first iron steamer was the “Aaron Manby” (she was named after 
the founder of the great French ironworks at Charenton and Creusot) 
constructed in 1821 (in parts, and assembled in London). In 1822 she 
was navigated from London to Paris and plied on the Seine for many 
years. 

In 1843 the “Great Britain” was built in Bristol to the plans of 
I.K. Brunel and it marked the transition from wood to iron construc- 
tion and from paddle to screw propulsion. Although she carried six 
masts, her main propulsion was from a 1000 h.p. engine driving a screw 


| (originally she had been designed for paddles, and Nasmyth’s steam 


hammer was invented to forge the paddle-shaft, but was converted to 
screw while being built). The slow-moving engines drove this screw 
through pulleys and chain gear, giving a three-to-one increase of speed 
of rotation. Although grave doubts were expressed at the time as to her 
seaworthiness she refuted her critics and did much to remove the pre- 
judice against iron construction for ships. She was used up to 1937 and 
can still be seen, beached in the Falkland Islands—no mean tribute to 
her strength. 

The history of the screw propeller is long and complex—dating, 
perhaps, from Archimedes and proposed by many (by Watt, among 
others). The first British ship to be moved by a screw was the Govern- 
ment transport “Doncaster”, in Gibraltar Bay in 1802. In 1803 a French 
organ builder, Charles Dallery, propelled a steamboat with a screw on 
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the Seine near Bercy, but the chief credit for the development of the 
propeller is usually given to John Ericsson (1803-1889), a Swedish 
engineer who worked in England and America, and to Sir Francis 
Pettit Smith (1808-1874) in England. Each took out his patent in 1836 
and was successfully propelling boats with screws in the following year. 
Their work in England and in America led directly and independently 
to its gradual adoption by most steam ships (though in America mention 
must be made of Colonel John Stevens who in 1802 propelled a boat 
across the Hudson River). The screw had many advantages, it was more 
robust than the paddle wheel, it was not affected by ice and it remained 
submerged no matter how light was the loading of the ship. After the 
success of the “Great Britain” in 1843 the screw made steady progress, 
though the paddle for large liners endured as long as the 1860s with 
the “Scotia” (1861)—the last and finest of the Cunard Line’s paddle 
ships—and the “Washington” (1863) of the French Lines. 
Undoubtedly the most remarkable vessel of the nineteenth century 
was the giant liner “Great Eastern” designed by I. K. Brunel and 
launched sideways, with great difficulty, into the River Thames in 1858. 
With a length of 692 ft. and a displacement of 32,000 tons she was more 
than five times larger than any other ship in use. She had paddles as 
well as a screw—the former were the largest ever built (56ft. in diameter) 
and were driven by 1000 h.p. engines working at 24lbs. per square inch 
(by Scott, Russell of London). The screw was 24ft. in diameter and 


driven by 1,600 h.p. engines by Boulton and Watt. The ship had a | 
poor record. It only attained a speed of 14 knots and the fuel consump- | 


tion was disappointingly large, in spite of high expectations to the 
contrary. Eventually it rendered some useful service in laying the 
Transatlantic Cables in 1865, 1866 and 1873, and many others—but 
it was a shipbuilding marvel and was not exceeded in size until 1899. 
In applying steam power to marine use, the bulk and weight of the 
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machinery were serious problems to be overcome, especially in the days | 


of very low pressure steam. It was obviously desirable to keep the centre | 


of gravity of the engines and boilers as low as possible and in their 
attainment of this marine engines have always tended to differ from 
those used on land. In England, with its great ocean-going traffic, the 
type of engine known as the side-lever (originated by Boulton and Watt) 
was most popular (in these, the beam was below, instead of above, the 
vertically mounted cylinders). In America the early marine engines 
were chiefly needed for river-craft and the so-called “walking-beam’ 
(that is, with the cylinders below deck and the huge rocking beam over 
the deck) found most favour—and, indeed, may still be seen. As the 
century progressed, many ingenious arrangements were made to econo- 
mise space in the liners—the “steeple engine” (with an inverted over- 
head connecting rod), the “trunk engine” (in which the piston was 
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attached directly to the connecting rod, as in a motor car engine), and 
so on. Condensers became almost universal and large compound engines 
were built, giving the greatest economy of fuel. Nevertheless, the reci- 
procating engine was becoming altogether too heavy and bulky for the 
speeds now demanded of the huge ships and, like the brontosaurus, it 
found itself out of keeping with its environment. The situation changed 
completely with the invention, described later, of the steam turbine 
in 1884. 


III 
Bridges and Iron Buildings 


The canals, roads and railways of the early nineteenth century called 
for bridges which exceeded in size and strength anything which had 
been built before. The stone bridge had been perfected at the end of 
the eighteenth century, and such bridges as Perronet’s Pont de la 
Concorde (1791) and his bridge over the Seine at Neuilly and over 
the Oise at Saint Maxence, or later, in 1817, the Waterloo Bridge of 
John Rennie, seem the epitome of this form of construction. Neverthe- 
less, the limits of the stone arch have not yet been reached and it is 
possible that the 295ft. span at Plauen in Germany may one day be 
exceeded. The century was not a stone-age, however—it was an iron- 
age and the civil engineers experimented with every variety of construc- 
tion with this now abundant material—often in structures and objects 
for which it was quite unsuited (just as concrete has been exploited in 
the twentieth century). 

The first iron bridge in the world was built by Abraham Darby, the 
English ironmaster, in 1797, over the River Severn at Coalbrookdale. 
This was a cast-iron arch, 100ft. span, consisting of a number of semi- 
circular ribs (each made in two parts). It is still in use, but for light 
traffic only. It pointed the way. Many bridges of this type were built 
in France and in Germany (where the first iron bridge on the Continent 
was built in 1797 in Silesia), whilst in England, in 1800, Telford pro- 
posed a cast-iron bridge of 600 ft. span in place of the existing London 
Bridge. But it was never constructed because the Napoleonic War 
intervened. 

Shortly after, Telford began experiments on the form of bridge 
known as the “suspension bridge”, using wrought-iron cables, but the 
first bridge of this type (of iron, that is, for rope bridges had been built 
from time immemorial) was built by James Finley over Jacob’s Creek 
near Uniontown, U.S.A., in 1801. Several bridges of this kind were 
built in America to his patents of 1808. 

In 1820 Telford began his great suspension bridge over the Menai 
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Straits, North Wales, with a span of 580ft. and, more remarkable, a 
headroom of 100ft. for shipping. This beautiful bridge still stands and 
is in daily use (though it had its wrought-iron cables replaced by steel 
cables in 1940). One of the disadvantages of the early type of chain 
suspension bridge was that the heavy links of wrought iron had to be 
hoisted into position. The use of wire was obviously preferable, for it 
could be “spun” backwards and forwards across the river, gradually 
building up to a thick wire cable. Also, the tensile strength even of iron 
wire was greater than that of the eyebars hitherto used. 

The first bridge of the suspension-wire type was built in America 
in 1816, but it collapsed the same year. The great French engineer, Marc 
Seguin (of the multi-tubular boiler and first French locomotive) made, 
in 1825, the first successful wire bridge over the River Rhéne near 
Lyons. Seguin’s colleague, Joseph Chaley, built in 1834 an astonishing 
bridge on this system over the Sarine Valley at Fribourg which had a 
span of 896ft. These pioneer bridges lead to the great suspension bridges 
of the twentieth century, but at that time a stiffer and stronger bridge 
was recognized to be necessary for railway traffic. 

The first really strong iron bridge for a railway was Robert Stephen- 
son’s Tubular Bridge, also over the Menai Straits. It is still in use for 
the heaviest traffic and will remain one of the great triumphs of the 
bridgebuilder’s art—even though it was soon outmoded. It was built 
of wrought iron, square-section tubes, each weighing 1,690 tons, sup- 
ported on tall stone towers. The tubes were designed by Sir William 
Fairbairn, a famous civil and marine engineer, who undertook large-scale 
testing on breaking stresses, and were constructed on the site. Each 
tube was floated on barges into position and then raised by hydraulic 
jacks 103ft. above the river. It was one of the most spectacular engi- 
neering feats of the time, and was repeated a few years later with the 
Conway Tubular Bridge only a few miles distant (for the construction 
of this latter bridge, Fairbairn invented the riveting-machine). 

Magnificent as these bridges were, they were wasteful of metal and 
the method of tube-construction quickly gave way to open trusses as 
the century proceeded. After Bessemer’s invention of his steel-making 
producer in 1856, the steel girder made great feats of bridgebuilding 
possible. The first of the great steel-arch bridges was that over the 
Mississippi at St. Louis, built by James B. Eads and opened in 1874—a 
span of 1500ft. bridged by three arches. Here, as in many bridges, the 
greatest constructional difficulties lay in working in the caissons on the 
river-bed under great pressure, and many tragic lessons were learned 
in the ensuing years. These lessons were closely studied by the builders 
of the Brooklyn Suspension Bridge linking Long Island with New York. 

John A. Roebling, a German immigrant, had completed the first 
bridge over the Niagara Falls in 1855. In that bridge he had employed 
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the “spun” wire technique of Seguin, using iron wire, which he had 
patented in 1841, and he proposed this system for the Brooklyn Bridge 
when he was appointed its engineer. He died after an accident while 
surveying the site in 1869, and his son, Washington Roebling, completed 
this 1,595'/eft. suspension bridge in 1883. At the last moment, steel wire 
was substituted for the iron wire originally proposed and this bridge 
(now with the railway removed but carrying six lines of road traffic) 
started a tradition for fine suspension bridges in America, culminating 
in the great bridges of the 1930s—the Golden Gate, the San Francisco- 
Oakland Bay and the George Washington. The steel used by Roebling 
in the 1880s would have had a tensile strength of some 160,000 lbs. per 
square inch, but that used in the Golden Gate Bridge at San Francisco, 
a little over 50 years later, was 220,000 lbs. per square inch, permitting 
the spanning of 4,200ft. between towers. 

At the end of the century came the greatest bridge of all—the Forth 
Bridge in Scotland. This was the work of Sir John Fowler and Sir 
Benjamin Baker and it was completed in 1890. Originally the bridging 
of the Firth of Forth was to have been by a suspension bridge, but the 
work was stopped when the engagement of Sir Thomas Bouch as 
engineer was terminated after his ill-fated Tay Bridge was blown down 
in 1879. Fowler and Baker then adopted a cantilever principle since 
that was more rigid towards the effect of wind, which they rightly 
assumed was the greatest potential danger to the bridge. It is over 
7,000ft. long (the two centre spans are each 1,710ft. between towers) 
and there is 150ft. headroom for shipping—nothing was comparable 
with this bridgebuilding achievement until the American suspension 
bridges mentioned above over forty years later. 

The iron-mania which pervaded the nineteenth century caused this 
versatile material to be used in the most unexpected ways—from rustic 
garden seats to Gothic churches—and the universal feeling was that 
anything which wood and stone could do could be done better with iron. 

The introduction of iron into building construction appears to date 
from 1793 when William Strutt replaced the wooden supports and floor 
beams of a cotton mill in Derby with cast-iron columns and girders. 
This was done in order to lessen the risk of fire, which so troubled the 
English mill-owners at that time. This became a common practice for 
mill buildings and warehouses (and in 1801 Boulton and Watt even 
passed steam through the hollow columns of the mill which they built 
at Salford, to provide central heating). The years 1830-1850 were the 
heyday of cast iron for building. Nasmyth, writing of the year 1834, 
describes his meeting with an ironfounder, John Cragg, who had built 
at his own expense in Liverpool a very elegant Gothic church of cast 
iron. In Paris, the cupola of the Corn Market was constructed of cast 
iron in 1809-1811, and the Library of Sainte-Geneviéve used this material 
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not only for the roof but also for the supporting structure (1843-1850). A 
late, but spectacular use of cast iron is the spire of Rouen Cathedral 
which was re-built in this material in 1876 and rises to a height of 485ft. 
Most famous of all the cast-iron buildings, however, was Joseph 
Paxton’s Crystal Palace erected in Hyde Park, London, for the Great 
Exhibition of 1851. Paxton was head-gardener on the Duke of Devon- 
shire’s estate at Chatworth, Derbyshire, and had previously constructed 
some greenhouses of cast-iron arches filled in with glass panes. His 
suggestion in 1850 for the building for the Great Exhibition was nothing 
more than a gigantic version of these greenhouses. It was 1,848 ft. long 
and covered over 20 acres of ground, yet was built of comparatively 
small pre-fabricated units and was erected in six months. 

At the same time, James Bogardus in New York was erecting all- 
iron buildings, in which the walls were panels of cast-iron instead of 
stone or brick. Railway stations, of course, provided one of the chief 
examples of iron construction, the arches of St. Pancras Station in 
London (built 1866-1868), for instance, were 240 ft. span, which was 
great at the time but was exceeded considerably by those of the Paris 
Exposition Building of 1889 which were of 363 ft. span. 

An important and far-reaching innovation was that of using iron 
as a skeleton for a building, so that the walls themselves were merely 
curtains and did not carry the weight of the structure. The first example 
of this appears to have been the Chocolat-Menier factory at Noisiel- 
sur-Marne, built by Jules Saulnier in 1871. This was something entirely 
new and led to the “skyscraper” and to most modern city-buildings— 
but employing steel instead of iron. 

The first skyscraper was William Jenney’s Home Insurance Co. 
building in Chicago erected in 1883-85 (though it is not definitely 
known if Jenney had read the descriptions of Saulnier’s work). The 
first five floors were constructed with cast-iron framing, but Bessemer- 
steel girders were supplied for the sixth and subsequent floors (there 
were ten stories). This building led to the general adoption of the 
skyscraper in America where two such buildings (the Chrysler Building 
and the Empire State Building, both in New York) even exceed in 
height the famous Eiffel Tower in Paris, that unique structure of 
wrought iron designed by M. Koechlin and erected in 1889, rising to a 
height of nearly 1000 ft. 


The Application of Theory to Engineering 


Hitherto we have considered the civil and mechanical engineering 
works only in terms of their purpose or their final achievement. The 


education, the experiments, the struggles, the calculations and the tri- | 


bulations of the engineers have had no place in this study. But it is 
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essential to remember that the great feats of the early days of the 
Industrial Revolution were done by rough men, of little or no education, 
who were by profession blacksmiths, instrument makers, artisans, trades- 
men and the like. Watt, it is true, picked up a considerable theoretical 
knowledge from his friends at Glasgow University, but George Stephen- 
son had to teach himself to read and write, Maudslay was a blacksmith, 
Telford was the son of a shepherd and first became a stonemason, 
Trevithick was a wrestler—and so on. 

Mathematicians and astronomers were busily working in their clois- 
tered universities, but their work had little applicaticn to the new race 
of engineers and ironmasters—and even if it had, there would have been 
no means of communicating it to them. These engineers, in the first 
place, worked by trial and error and were carried to success by des- 
perately hard driving guided by flights of inspired genius. 

Engineering grew out of military campaigning, and France alone 
was fortunate in having a tradition of civil engineering (the word 
“ingénieur” was first used in Vauban’s time—the last half of the seven- 
teenth century), and provided a formal training for them. In 1675 the 
“Corps des Ingénieurs du Génie militaire” was founded, and in 1720 the 
“Corps des Ingénieurs des Ponts et Chaussées”. Most important of all, 
though, was the foundation of the “Ecole des Ponts et Chaussées” in 1747 
which (with some others like it) was the school of the first mathe- 
matically trained engineers—Belidor (author of “Architecture hydrau- 
lique”), Perronet, Gauthey (builder of the Panthéon and of several 
canals), Navier (the creator of structural analysis) and the like. Con- 


‘sequently it was the French who laid the foundations of the mathe- 


matical approach to civil engineering, and the writings of Coulomb 
(1736-1806), Navier (1785-1836), Poisson (1781-1840), Cauchy (1789- 
1857), Clapeyron (1799-1864) and others were eventually appreciated 
when, nearly a hundred years later, the practising engineers could 
understand them. 

In England, the Royal Military College at Woolwich was training 
military engineers, but it was chiefly notable for having on its staff 
Faraday, Sturgeon and others whose independent researches led to the 
discovery of electrical power. The Royal Society of Arts, founded 
in 1754, by means of prizes for inventions, endeavoured to develop the 
inventive genius of the nation, and the Royal Institution founded in 
1799, spread the rapidly growing knowledge of the times by means of 
its popular lectures. But the fact still remains that England's rise to 
supremacy as an industrial nation in the nineteenth century came chiefly 
from its artisans who received their training in the workshops of the 
great engineers and who were educated (if that is not a too grandiose 
word) at the many Mechanics’ Institutes and Working Men’s Clubs 
which were founded at the beginning of the century. Most notable 
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among these were the Mechanics Institutions founded by George Birk- | 


beck in Glasgow in 1823 and in London in 1824—the latter becoming 
eventually a part of London University. 

It was not until after the middle of the century that the work of the 
mathematicians and theoretical engineers got under way, and by that 
time the race of engineers was sufficiently educated to understand it. It 
affected all branches of engineering, which changed from an empirical 


craft to an exact science. Especially noticeable was its effect on steam | 


power and the steam engine, and in the rapid development of electric 
power as the century closed. 


IV 
Electricity 


At the beginning of the nineteenth century the phenomena of elec- 
tricity were of purely academic interest—the study of the laboratory 
and the university. Galvani’s observation of the twitching of frogs’ legs 
was made in 1786, Volta’s pile (the first battery) was constructed 


in 1800, Oersted’s and Ampére’s observations on the behaviour of | 


electric currents and their magnetic effects were in 1820—but no prac- 
tical application had been found for these discoveries. 

In 1831, however, Michael Faraday (1791-1867) discovered that 
electricity could be generated, as he had predicted, by rotating a copper 
disk between the poles of a magnet, and he had in 1822 caused a wire 
carrying an electric current to rotate round a magnetic pole. This was, 
in effect, the invention of the dynamo and the motor and, also in 1831, 


he discovered the principle of the transformer (that is, electro-magnetic | 


induction). Thus was born the electrical industry. 

At first the only applications of this new force were for signalling, 
for electro-plating and for therapeutic treatment. However, after several 
small generators had been built (notably by Pixii in Paris in 1832 
incorporating a commutator at Ampére’s suggestion, by Saxton, E. W. 
Siemens, Clarke and Wheatstone in the 1830s and 1850s, a really ser- 
viceable dynamo was designed by the Italian Professor Antonio Paci- 
notti at Pisa in 1860, which had a ring armature and was of commercial 
value. In 1870 the Belgian Z.T. Gramme (1836-1901) invented his 
machine (not unlike Pacinotti’s) which became the standard form of 
electric generator for many years. 

The first use for these dynamos (a word coined by Siemens in 1867), 
apart from electro-plating, was in lighthouses, using the carbon arc 
invented by Sir Humphrey Davy in 1809. The South Foreland Light 
was thus lit in 1858, using a dynamo built by Holmes, with permanent 
magnets and driven by a steam engine. At that time the arc lamp was 
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not very satisfactory, but the “Jablochkoff candle” in which the carbons 
were set side by side was much more reliable and arc-lighting was 
introduced in Paris in 1875 at the Gare du Nord—and in the streets of 
Paris and other Continental cities during the next few years—though 
no real progress against gas-lighting was made until the twentieth cen- 
tury was well advanced. The reason for this was that just as the brilliant 
but erratic arc lamp was beginning to give way to the less brilliant but 
reliable filament lamp (invented independently in 1878 by Swan in 
England and Edison in America), the gas industry was able to produce 
in 1885 the Welsbach incandescent mantle which was both reliable and 
brilliant. 

Electric power stations were built at the end of the 1870s for fac- 
tories, groups of consumers and institutions and the first public supplies 
were in Appleton, Wisconsin and at Guildford, Surrey—both in 1881. 
Much of the progress of electricity in America was due to the work of 
T. A. Edison (1847-1931) and he was responsible for the big New York 
power station in Pearl Street which opened in 1882—a direct current 
installation. 

Opinion was sharply divided on the merits of alternating current as 
against direct current for distribution. The influential Edison favoured 
direct current and it was more suitable for electric traction. Alternating 
current could be transformed, was favourable for arc lighting and so was 
more suitable for high-voltage systems which were subject to smaller 
transmission losses. It was in Europe that the alternating current found 
most favour, the system of Lucien Gaulard and J. D. Gibbs of Paris (1882), 
using transformers, being widely adopted. In London, in 1883, a small 
private generating plant was installed in New Bond Street to light the 
Grosvenor Gallery (with its association with the Aesthetic Movement 
in art, and Oscar Wilde). This was an alternating current system using 
the Gaulard-Gibbs method of high-voltage transmission. A few outside 
consumers in the neighbourhood asked for a supply and the installation 
grew—the new consumers taking their power from a separate trans- 
former in each house. The generating station gave a great deal of 
trouble and a young man, S. Z. Ferranti, then aged twenty-one, was 
called in to take charge. His work there led to his building, in 1889, 
the first large power station in England, at Deptford, London, which 
worked at 10,000 volts and was driven by steam engines of 12,000 total 
horse-power. It was the largest in the world at that time. 

The alternating current, with its facility of transmission, gradually 
asserted its superiority, though usually after considerable controversy 
over each new scheme—a notable victory was won when the Niagara 
Falls power station adopted it in 1895, largely on the advice of Lord 
Kelvin. 

As with gas, the primary use for electricity in the early days was 
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for lighting, but in the 1880s it found many domestic uses, cookers 
and fires were advertised at the Vienna Exposition of 1882 and, as 
the electric motor was developed, it found applications for traction. 
In 1881, Werner Siemens (1816-1892)—who, with his brother William 
(who became a British subject in order to secure better protection for 
his patents), was one of the great pioneers of electric power—made the 
first public electric railway in the streets of Lichterfelde outside Berlin, 
and two years later another electric railway was opened, between Port- 
rush and Giant’s Causeway in Northern Ireland—a remarkable line for 
it was steeply graded, was six miles long and the power was generated 
by water turbines. 

The steam locomotive was too firmly established for electric power 
to make any impression on the main lines, but it was ideal for under- 
ground railways and in 1890 the first electric “tube railway” opened 
in London. This was followed three years later by an electric under- 
ground railway in Budapest, and in 1898 the first opened in America, 
in Boston. The Paris “Métro” was inaugurated in 1900. These (together 
with the already well-established electric street trams) led to the 
partial electrification of a few railway lines, but this was a development 
which was not to come in a grand scale until well on in the twentieth 
century. 


Greater Sources of Power — Steam and Water Turbines 


In the International Exhibition of 1862 in London, as we have men- 
tioned, some of the steam engines were remarkable for their ineffi- 
ciency—a serious matter in a source of power which is fundamentally 
inefficient. These engines had been developed by rule-of-thumb in 
factories where theory and mathematics had not yet penetrated. By this 
time, however, scientists had probed the mysteries of the heat-engine 
and there were engineers who could understand their discoveries. Chief 
among these investigators were the American, Count Rumford, who 
first put forward the suggestion that heat was a form of motion and 
exploded the “caloric” theory of heat, H. V. Regnault, greatest of the 
experimenters in the phenomena of heat, and Sadi Carnot, who evolved 
the first theory of the heat-engine in 1824—but few scientists and no 
engineers noticed it. In 1849, J. P. Joule of Manchester first evaluated 
the mechanical equivalent of heat—an epoch-making discovery which 
confirraed the law of the conservation of energy and established the 
dynamical theory of heat. 

Two of his disciples, Lord Kelvin and Professor Rankine, applied 
his discoveries to the steam engine, which led to new developments in 
steam power. New steam engines were urgently needed, for the advent 
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of the dynamo demanded a source of power which was associated with 
a high speed of rotation. In the early power stations reciprocating 
engines were installed which rotated the dynamos through belt or rope 
drives at the high speeds which they required. This method was danger- 
ous and mechanically unsatisfactory, and led engineers to design 
smaller steam engines, running at high speed, directly coupled to the 
dynamo shaft. A successful engine of this type was the English Willans 
engine of 1884—vertical and single-acting. In America the Armington- 
Sims engine of 1888 was much used for driving dynamos—in the later 
models of this, a horizontal high-pressure cylinder and a vertical low- 
pressure one were directly coupled to the crank-pin. The uniflow engine, 
in which the piston acted as a valve and the steam entered at each end 
of the cylinder and exhausted at the middle (patented in 1908 by 
Dr. Stumpf of Charlottenburg), was another successful example of the 
application of theoretical principles being applied in engineering 
practice. 

In spite of this outburst of invention and increased efficiency in the 
realm of the reciprocating engine, the use of steam as a motive power 
was revolutionized by the invention of the steam turbine in 1884. This, 
one of the most important inventions in the whole history of power, 
was the work of Sir Charles Parsons (1854-1931), and his original 
turbine and generator are preserved in the Science Museum in London. 
The idea of a steam turbine was an old one (in fact the first steam 
engine of all, Hero’s aeolipile of c. A.D. 50 was a turbine), but it had 
never been a satisfactory source of power on any of the many models 
which had been tried throughout the years. 

Parsons, who was a mathematician and one of the new race of 
engineers, understood the problems of using steam to spin a shaft fitted 
with vanes, and he solved it in a characteristically brilliant way. If a 
jet of steam plays on a bladed wheel and rotates it, for maximum effi- 
ciency the wheel has to turn at an inconveniently high speed. Parsons 
reasoned that if he could arrange for the steam from the jet to give up 
only a part of its energy on the first ring of vanes, a little more on a 
second ring—and so on—the full energy of the steam could be extracted 
in stages by the rotating shaft without its having to revolve so quickly. 
He achieved this in his first “compound reaction turbine” which, never- 
theless, spun the armature of the dynamo to which it was coupled at 
as high as 18,000 revolutions per minute. To lubricate it at this speed 
he employed an oil pump to circulate the oil to the bearings, which was 
one of the first occasions on which this had been done. Later models 
of his reaction turbine were more efficient than any reciprocating engine 


| of the same power and it became apparent that this was the source of 


power for electricity generation for which engineers had been searching. 
A Parsons turbine was first installed in a power station in 1890, in 
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Newcastle, and again in Cambridge in 1892 (where Professor Ewing, 
the greatest authority of his time on the steam engine, reported enthu- 
siastically on it)—and then it was used all over the world. 

Similarly it became the ideal engine for ships, being compact, smooth- 
running and efficient. As a result of a spectacular demonstration in 





Parsons’s own ship, the “Turbinia”, in 1897, it was adopted by the | 
Royal Navy the following year. Since then the steam turbine has 
powered the greatest liners in the world and is now the prime mover of 
all large power-stations, including those which derive their energy from 
nuclear fission. 

Other steam turbines were developed after 1884—notably the 
impulse turbine of the Swedish engineer de Laval in 1889, a beautifully 
constructed engine running at very high speeds (up to 40,000 revolutions 
per minute) and suitable only for comparatively small powers. Important 
modifications to the Parsons turbine were made by Rateau in France 
(who introduced a compounded turbine in 1896 in which the steam 
was first admitted to the rotor as an impulse turbine and then passed 


through reaction stages, as in the Parsons machine) and by Curtis in | 


America who also took out a patent for a compound impulse-reaction 
turbine—which principle is employed in nearly all modern turbines. 
The other great source of power for electrical generation is the 
water turbine—the scientific application of the old water wheel. The 
water wheel had been ousted by the steam engine in the early days of 
the Industrial Revolution, for it was clumsy, inefficient and liable to 
stop in time of drought or frost. Nevertheless, there were places in 
Europe and America where rivers were usually in regular flow and | 


oT Te 


a 





(unlike England) where coal was dear. Consequently scientific principles 
were applied to the water wheel, notably by J. Poncelet, who devised 
a satisfactory penstock in about 1820, and more important, by Benoit | 
Fourneyron who, in 1832, was awarded a prize by the “Société d’Encou- i 
ragement pour l|’Industrie Nationale” for his 50 horse-power water 
turbine with radial outward flow, which was the precursor of many 
modern turbines. In America this type of turbine was devéloped by 
J. B. Francis in 1849 (achieving an 800 horse-power example in 1855). 
Also in America was patented in 1880 the impulse or bucket-wheel 
turbine, best known as the Pelton Wheel, which was most suited to great 
heads and small volumes of water (whereas the Francis turbine was best 
adapted to deal with low heads and great volumes). 

As almost the only means of transmitting power was by mechanical 
systems, the factories using water power had to be situated adjacent to 
the water wheel—but, naturally, some of the greatest and most poten- 
tially useful falls of water were, on the contrary, situated far from the 
cities and so were of little use. 

At the great water wheel in Laxey, Isle of Man, built in 1856, the 
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200 h.p. developed by the 72ft. diameter wheel was transmitted to 
pumps no less than 600ft. distant from the wheel by long reciprocating 
connecting rods. In the 1870s the Swiss town of Schaffhausen, on the 
Rhine, drew power for its factories from a water wheel by means of 
a system of wire ropes. About 1500 h.p. was distributed by this curious 
method among the works in the neighbourhood. A few years later the 
French town of Bellegarde on the Rhéne disposed of over 3000 h.p. 
in the same way—and there were several other installations. 

The coming electric power entirely changed the situation. Here was 
a source of power which could be generated close to the great water 
falls and rivers, yet transmitted with ease to the centies of population 
and industry. The first great hydro-electric scheme was the gigantic 
Niagara Falls project which was set to work in 1895. It was only the 
forerunner of many greater schemes to com¢< in the present century. 

So little experience had accrued in the generation and transmission 
of electric power at the time when the Niagara scheme was launched 
(in 1886) that the Company had not even decided what to do with the 
power when they began to harness the water falls. Four systems were 
considered : 


(1) to transmit the energy through wire or manilla ropes, 
(2) to employ hydraulic transmission, 

(3) to transmit compressed air and 

(4) to generate and transmit electricity. 


In 1890 the famous engineer, George Westinghouse, advised the Com- 
pany that the only possible way of transmitting the power of the Falls 
to the town of Buffalo was not by electricity but by compressed air ! 
However, an International Commission was appointed in the same year, 
under the Chairmanship of Lord Kelvin, and a tour of inspection was 
made of the various power-transmission systems of Europe and America. 
The pneumatic transmission widely employed in Paris was considered 
and its engineer, Professor Riedler, held a debate with Dr. Ferranti 
on the merits of his system compared with electricity. Ferranti’s positive 
statements about the efficiency of transmission at high voltages com- 
pletey puzzled Professor Riedler who admitted that if they were true 
then electricity would be superior (for his own system was only 38 °%/o 
efficient in its transmission). What finally decided the Commission in 
favour of electricity, however, were the examples of electric transmission 
which they found in three places in France—at Oyonnax, at Doméne 
and in Paris. Accordingly the Niagara Falls were made to drive 
dynamos delivering a 2-phase supply at 2,200 volts totalling 15,000 h.p. 
(later considerably added to). While the Niagara project was being 
constructed, the first important long-distance electric transmission line 
was opened in 1891 between Lauffen and Frankfurt in Germany, 
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distributing 100 h.p. at 30,000 volts over a distance of 109 miles—the 
forerunner of our modern grid-system for power lines. 


; 


The Francis type of turbine wheel was used at Niagara Falls, as it | 


is at many of the great hydro-electric stations, but in 1913 a new design 
of water turbine was evolved after ten years of experiment in the 
laboratory by Professor Kaplan of Briinn. These Kaplan wheels have 


variable pitch propellors and give maximum efficiency over widely | 


varying rates of flow—and these are the wheels which are used in many 
stations today. 


The Internal Combustion Engine 


Ever since Papin’s invention of the piston-and-cylinder principle, des- 
ultory but regular attempts were made by inventors to construct an 
engine in which the piston was moved by the explosion of a fuel inside 
the cylinder itself—so many, in fact, that it is impossible to name any 
one man as the inventor of the internal combustion engine. On the other 
hand it is certain enough that the first successful engine of this type 
is due to the French engineer J. E. Lenoir, who in 1860 patented a 
gas-engine. In Lenoir’s engine the piston drew in a mixture of air and 
gas as it moved outwards. The mixture was shut off when the piston 


had completed approximately half its stroke and was instantly exploded | 


by an electric spark. This explosion blew the piston to the end of the 
cylinder and the momentum of the fly-wheel carried it over the dead- 
centre position. The cycle was repeated on the return stroke of the piston 
(thus the engine was double-acting). Although it was inefficient, the 
Lenoir engine worked well and many factories adopted it as a small 
source of power. It was this engine which was used on the first auto- 
mobile (of Siegfried Marcus in Vienna in 1875) and also was the first 


internal combustion engine to be used in a flying-machine (in Paul | 


Haenlein’s dirigible at Briinn in 1865). 

In 1862 Beau de Rochas proposed a four-stroke cycle for a gas- 
engine in which the gas and air mixture was drawn into the cylinder 
throughout the first stroke, was compressed by the return stroke of the 
piston, exploded in the third stroke and finally exhausted in the 
fourth—but it was not until 1876 that Dr. N. A. Otto made an engine 
on this principle, which is now called the Otto or 4-stroke cycle. The 
power output of such an engine is very great in relation to its weight, 
for it requires no boiler or furnace, and it tends to be more efficient 
thermodynamically than the steam engine, so it immediately com- 
mended itself as a means of propelling carriages (and later, flying- 
machines). 

The automobile of Marcus (mentioned above, and still preserved 
in the “Technisches Museum” in Vienna), although the first of its kind, 
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was unique and it was not until 1885 that the history of the motor-car 
began, when K. F. Benz, at Mannheim, built his first car with a petrol 
engine working on the Otto cycle. In the same year Gottlieb Daimler 
(who had been employed in Otto’s factory) fitted a small petrol engine 
to a bicycle, and from these applications of the internal combustion 
engine road-transport may be said to date. 

Railways had killed the horse-drawn stage-coach and the occasional 
steam-carriage (though in England the latter were more effectively 
destroyed by an Act of Parliament which discriminated against them 
and which also retarded the development of the motor-car which, in 
consequence, flourished most on the Continent) and they continued 
to reign supreme for many years, for not only did automobiles need to 
be more reliable in the early days, but the roads themselves needed 
improvement. 

At about the same time, the humble bicycle (which had evolved 
from the French “Draisienne” invented by the Baron von Drais in 1818) 
underwent a radical change. The front driving wheel had grown to 
huge proportions in order to achieve more speed and had now come to 
the limit at which the pedals could be reached (its grotesque appearance 
giving rise to its English name of “penny-farthing”). In 1874 H. J. Law- 
son in England invented the first “safety-bicycle” in which the pedals 
drove the rear wheel through a chain drive, giving an increase of rota- 
tional speed and allowing the rider to sit much closer to the ground—the 
standard form of today. 

The earliest automobiles followed no defined pattern (unlike the 
railway coach which evolved directly from the stage-coach)—the first 
Benz cars, for example, had only three wheels and tiller steering. How- 
ever, in 1894 the makers of the French Panhard car adopted a four- 
wheel chassis with a front-mounted engine which drove the rear wheels. 
This car also had a steering wheel and, with other modifications, became 
the accepted form of the automobile. Although the pneumatic tire had 
been invented by the Scot, J. B. Dunlop, in 1888 and was regularly fitted 
to bicycles, they were not fitted to cars until 1897, when by that time 
they had become robust enough to carry their heavy vehicles over the 
rough macadam roads of that epoch. By the end of the period of this 
study the automobile had become completely reliable and the diversity 
of the industry can be epitomized in two examples—the Rolls Royce and 
the Ford. The Rolls Royce firm, founded in 1904, began in 1908 the 
manufacture of the “Silver Ghost” model which it claimed, with justi- 
fication, was “the best car in the world”—and the firm has continued 
to produce cars of unrivalled. quality. In 1908 also, Henry Ford in 
America (who had built his first automobile in 1896) began to make 
his famous “Model T”, full of ingenious devices (epicyclic gear-box, 
transverse leaf springing and the like), which ran to 15,000,000 cars 
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and cost in England about £100, considerably less than the cheapest 
English-made car. These mass-production methods of Ford, very typical 
of the American engineering genius, set a pattern for the automobile 


industry so that now the motor-car has become almost one of the neces- | 





sities of life and, in the more advanced countries, a predominant social | 


influence. 

A variation of the internal combustion engine was first made in 
1890 when H. Akroyd Stuart patented an oil-engine of high compression 
ratio with a hot bulb. The great heat generated by the compression of 
the air on the compression stroke was sufficient to ignite oil, when it 
was injected into the hot bulb, without the use of a spark. These engines 
enabled a lower-grade, heavy oil to be used and, by virtue of their high 
compression, were extremely efficient (in fact they have become the most 
efficient form of heat-engine, attaining a figure of some 30 °/o). Without 
the hot bulb they were called “Diesel engines” after Dr. R. Diesel had 
taken out his patents of 1892 and 1895 and begun their manufacture in 
Munich. Owing to the great stresses induced by the high compression, 
these engines tend to be rather heavy in construction, but in 1908 they 
were first used for ship propulsion (on Russian oil-tankers for service 
in the Caspian Sea) and since then they have proved of great service on 
medium-sized cargo and passenger ships. Their greatest use, however, 
has proved to be on railways where they are fast ousting the steam 
locomotive. 

Of the chief sources of motive power, only the reciprocating steam 
engine achieved full maturity in the nineteenth century, but the electric 
motor, the steam turbine, the water turbine and the internal combustion 
engine were all born in the period. The experience gained on the steam 
turbine was invaluable when the gas turbine was introduced during the 
twentieth century, but this source of power (though first patented by 
John Barber in England in 1791) had to wait for its development until 
metallurgists had solved the problems which it set. 


Aviation 


The period of the Industrial Revolution also fulfilled one of man- 
kind’s oldest and most cherished aspirations—to be able to fly like a 
bird : yet in its first hundred years the limited power of flight which 
man achieved changed his life even less than his much earlier dis- 
covery of being able to swim. It seems established that man is not quite 
strong enough to be able to sustain himself in the air by his muscles 
alone—though from time immemorial he has made himself wings and 
jumped or glided to his destruction, times without number. The source 
of power which would have enabled him to fly did not appear (in the 
shape of the internal combustion engine) until the end of the nineteenth 
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century and the first successful powered flight did not take place 
until 1903. 

Although birds had provided the models for his early attempts, when 
man did first succeed in flying he did so by a means not found in 
nature—the balloon. This lighter-than-air form of flight and most of 
its subsequent development took place wholly in France. In 1782, the 
Montgolfier brothers, who were paper manufacturers at Annonay near 
Lyons, began making paper balloons which ascended when filled with 
hot air. The following year, in the presence of Louis XVI and his Court 
at Versailles, they sent up a hot-air balloon (of cloth) carrying animals, 
and a month later the courageous Pilatre de Rozier made the first 
human ascent in a “Montgolfiére” (as they came to be called. The Mont- 
golfiers themselves would never make an ascent). Two years later he 
was also to become the first man to be killed in a flying accident. 

The Montgolfier experiments had been watched with interest by 
the “Académie des Sciences” and they realized that hydrogen (whose 
weight had been discovered by Cavendish 17 years before) would be 
preferable to hot-air for lifting, and a public subscription was raised to 
enable the distinguished physicist J. A.C. Charles to experiment with 
hydrogen-filled balloons. A hydrogen balloon was sent up from Paris 
even before the Montgolfiers’ hot-air demonstration before Louis XVI 
and only a month after Pilatre de Rozier’s ascent, Charles and Robert 
(who had made the balloon) went up from the Bois de Boulogne. A wave 
of ballooning started in France (the Government had to issue an 
official warning that balloons were harmless, for peasants thought they 
were a manifestation of the devil) and in England ; and it has been 
recorded that in the first 1,000 ascents there were only eight fatal 
accidents. The English Channel was crossed from Dover to Calais in 
1785, and in 1797 the first parachute descent from a balloon was 
made—by Garnerin in Paris. 

When, in the early part of the nineteenth century, coal-gas was 
introduced for lighting, the balloons were filled with it (coal-gas is 
approximately 50 °/e hydrogen)—the first occasion being in London in 
1821. Many attempts were made to overcome the inherent disability 
of the balloon—that it cannot be steered or directed but is always at 
the mercy of the winds. 

The dirigible balloon stems from the suggestions of J. M. Meusnier 
in 1783 as to the ellipsoidal shape necessary for such a balloon, the air- 
screw and the use of a “ballonet” for altering the altitude (a small enve- 
lope in the dirigible which can be filled or emptied of air as required). 
The first satisfactory dirigible, however, was not constructed until 1852 
when Henri Giffard made a steam-driven airship 143ft. in length— 
financing it from the profits of the steam injector for boilers which 
still bears his name. At the turn of the century, Santos-Dumont, a 
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Brazilian, established the airship as a workable means of aerial trans- 
port, and then its development went to Germany, where its use in case 


of war was recognized, and Count Zeppelin began his famous series | 


of airships in 1898. But the conquest of the air did not lie in that direc- 
tion, and the success of the Wright brothers in 1903 transferred all 
attention to the aeroplane. 

The foundations for the study of heavier-than-air flying machines 
were laid by Sir George Cayley, an English mathematician. From 1796 
until his death in 1857 he worked on the problems of flight and reduced 


them to fundamental mathematical terms, considering the effects of | 
weight, lift, drag and motion on piane surfaces. He published his | 


findings and they were studied all over the world. The form of the 
aeroplane (as we now know it) was first suggested by W. S. Henson 
in 1842 (but the machine he made did not fly) and in 1848 his friend 
John Stringfellow made a model, of wing span 6ft., which he caused to 
fly with the power of a small steam engine. Many experiments were 
made in France during the mid-nineteenth century (notably by Félix and 





{ 


— — 


— eT EE  —=——x«—— a 


Louis du Temple and Alphonse Pénaud), but it was not until its last | 


few years that anything approaching a real flight was made. Clement 


Ader in 1890 made a series of hops at Armainvilliers in a steam-driven | 


aeroplane, the “Eole”, but in spite of many further attempts he never 
did better than this. In 1894 Sir Hiram Maxim propelled a gigantic 
steam-driven aeroplane weighing 8,000 lbs. along a set of rails at 
Bickley in Kent. It duly lifted, as he had predicted, but was held down 
to 2ft. above the ground by a second set of rails. Had this second set of 


rails been removed, it would have risen into the air—but the experiment | 


was never made. In October and December 1903, Professor Langley, 
secretary of the Smithsonian Institution at Washington, launched his 


petrol-driven aeroplane, the “Aerodrome”, from a house boat on the | 


Potomac River several times, but never achieved a controlled flight. 
It was the last attempt before success came. __; 

The brothers Orville and Wilbur Wright, manufacturers of bicycles 
in South Carolina, had read everything available to them on the theory 
of flight and on previous experiments ; they made gliders and flew them 
(the gliding experiments of Lilienthal in Germany and Chanute in 
America in the 1890s had shown what were the problems of control 
and equilibrium in flight, and the Wrights had studied their work), they 
made their own wind-tunnel, and finally their own aeroplane and 
petrol-engine. In December 1903 they launched their aircraft at Kitty 
Hawk and achieved a free and controlled flight. It was the first flight 
and a new element was open for men to travel in. The rest of the story, 
however, belongs to the twentieth century. 

Flying was the final triumph of an era which began with man living 
as he had done for centuries previously, groping in the dark when the 
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sun set, travelling (on rare occasions) on foot and on horseback, working 
by the sweat of his brow with only his muscles to help him, and employ- 
ing his time on earth chiefly in the problem of keeping alive. In less 
than 150 years he emerged as a city-dweller, free to travel the world 
on railways and in great liners and with the forces of nature at his 
command. Of all the many discoveries and inventions which were made 
in this period and which contributed to the change, by far the greatest 
was the railway. It changed men’s lives more and had greater social 
impact than any other influence, whilst its enormous demands for rails, 
for steel, for bridges, for labour, for speed and for money developed 
every department of the mechanical, manufacturing and social sciences 
—which in time changed the whole direction of men’s lives in the most 
advanced and civilized countries. 
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THE UTILIZATION AND CONSERVATION OF THE 
WORLD'S SOIL RESOURCES IN THE TWENTIETH CENTURY 


Introduction 


pattern of agriculture in the past had not an entirely rigid char- 

acter, but from our point of view the technical changes were slow. 
In connection with this the agricultural world has always been a con- 
servative one, based on the age-long experience, so that it was not easy, 
indeed sometimes next to impossible, to bring about any changes in the 
existing technical pattern. Hence the agricultural world may be called 
traditional and so may ancient farming. 

In a social respect the past is not at all homogeneous. The develop- 
ment of the early community, based on slavery, bondage, serfdom and 
feudality, towards that of the nineteenth century shows greater and 
quicker changes than the technical development in agriculture. The 
latter was limited by the technical capabilities of our ancestors which 
formed as it were a ceiling above which the agricultural techniques 
could not possibly rise. This close connection with the limited technical 
level is the main cause of the traditional character of farming. 

Land use in the past showed the characteristics of both develop- 
ments, the social as well as the technical. This article will mainly deal 
with the technical development of the use of the land, but the close 
connection with social development will repeatedly be discussed. 

The modernisation of agriculture has been caused by the develop- 
ment of techniques both at the farm and outside, owing to which the 
old limiting ceiling collapsed. Those new technical possibilities showed 
their first results in the nineteenth century. Traditional farming only 
slowly assimilated them. Indeed, there are iarge regions in the world 
that have hardly or only very partially absorbed them. This difference 
in tempo has been caused by social and economic factors. Wherever 
the change-over from traditional to modern farming cannot be fixed 


Yor ages agriculture was based on experience. It is true that the 
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at an exact date, the turn of the century may serve very well as a mile- 
stone. Hence the modernisation of traditional farming will be regarded 
as a characteristic of the twentieth century. 

In the sections below some of the aspects of modern agricultural 
techniques will be discussed in so far as they are of importance for the 
use of the land. 


I. Chemical fertilizers and the conception of soil fertility 


Looking back on traditional farming we see that a limiting factor 
was the nutrition of the plants. Plants can only grow if they can draw 
a certain quantity of certain chemical elements out of the soil. The 
addition of those chemical elements to the soil usually increases the 
growth of those plants. This was a discovery of the nineteenth century 
and a large part of the cultivators of the world are still unacquainted 
with this discovery. However, traditional farming had experienced that 
residues of plants, but especially of animals, have the power to increase 
the fertility of the soil. We now know that this is first of all based on 
the presence of nitrogen, phosphorus and potassium and smaller quan- 
tities of other elements in these organic substances, but that there is 
also a subsidiary action of the organic matter itself. This is referred to 
again in § VI. At any rate, organic manure has played an important 
part in traditional farming in large areas of the world. 

It stands to reason that the natural fertility of the soil is of impor- 
tance, but in most cases it is only temporary. Consequently the chemical 
fertility of the soil in older agrarian settlements was determined by 
manuring customs rather than by its natural fertility. 

The quantity of organic manure available at the farm for main- 
taining or increasing soil fertility was naturally restricted by its live- 
stock and this was dependent again on the part of the yield of the land 
which was consumed by the domestic animals. So there was a cycle of 
plant food at the farm passing through the stomachs of the animals, 
the size of which was restricted. Therefore it was often impossible to 
work more land, simply because the required manure was lacking. 
Poor soils, i.e. those deficient in plant food were left uncultivated. They 
could only serve as extensive pasture grounds in order to produce some 
manure in this. way with which the productive land in a more limited 
sense could be conserved. The shortage of manure contributed to the 
static character of the use of the land of traditional farming. 

This low-level cycle was broken when artificial fertilizers became 
available. In the first place they greatly increased the productivity of 
the cultivated land but they also made possible the cultivation of many 
tracts which had remained waste owing to the original lack of manure 
as mentioned above. The availability of industrial plant food has com- 
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pletely changed the appreciation of the land originally called poor. 
Nowadays poor soils with otherwise good qualities may be valuable 
productive land. Their fertility, however, rests entirely on the avail- 
ability of fertilizers. Without them they are just as useless as in former 
centuries. 

This availability of fertilizers is not a matter of course. True, there 
is a large world production of industrial plant food, which, moreover, 
can easily be increased, but in order to apply them, the farmer must be 
able to buy them. In many cases he is too poor to do so. A credit is not 
always of use. Many peasants in the world suffer from underconsump- 
tion, which means that all they produce is eaten or changed into other 
strictly necessary commodities. Should such a peasant obtain chemical 
fertilizers on credit and his production increase owing to this, this sur- 
plus would be lost in consumption with the result that he would not be 
able to pay his debt. Another difficulty is the feudal character of a large 
part of the world’s agriculture. When a farmer must give up half his 
produce to his landlord he has only the advantage of half the surplus 


the use of fertilizers will give him. This makes the ‘economic price’ of | 


fertilizers exactly two times as high as the market price. These and 
similar social-economical difficulties are a serious handicap to the use 
of fertilizers in under-developed areas. They deprive the poor peasants 
of their principal chance of increasing prosperity. 

In a country like India this coordination of unfavourable circum- 
stances is now being broken. The government provides free fertilizers. 
Only in case of good results a bale of fertilizer must be paid for by a 
bale of rice. At the same time everything is being done to liquidate the 
feudal system. This is the first time that chemical fertilizers are success- 
fully introduced to the traditional tropical peasant farming, although 


experiments made over scores of years had shown that they are just | 


as effective in tropical as in temperate zones. All this shows how closely 
the application of fertilizers is interwoven with social-economic con- 
ditions. 

For the rest fertilizers are subjected to the well-known laws of 
economics. In far-off regions fertilizers are relatively expensive and 
the value of exportable products too low to enable the use of fertilizers. 


Crops that can be sold at high prices are sooner fertilized than cheap | 


articles of consumption. At times of economic depression the use of 
fertilizers decreases. 

All in all the use of fertilizers is mainly restricted to highly devel- 
oped countries with an intensive use of the land. As regards the use of 
fertilizers per unit of area the Netherlands hold pride of place. On the 
other hand, the entire continent of Africa uses less fertilizers than a 
small European country like the Netherlands. 

Nowadays the use of fertilizers is the basis of the science of soil 
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fertility. Extensive laboratories are needed in order to turn the use of 
fertilizers into rational channels. Much research has been and is being 
done as a basis of successful advice to the farmers and as a solution of 
problems which arise nowadays at our modern high level of production, 
the existence of which could not have been suspected formerly. 

The vast extension of land with a regrettably low level of production 
or hitherto being unreclaimable on account of its chemical poverty gives 
us hope for the future as regards the potential production of the world’s 
soils. On the other hand, this extension also points to the greatness of 
the task lying before us, a task which first of all comprises social and 
economic conditions, the agronomical side of the problem of the fertility 
of the soil now being much more advanced than the social. 


II. Technical irrigation 


Plant food is not the only large limiting factor in the productivity 
of the soil. In large areas of the world, drought is a still much more 
compelling force. Using water to increase the productivity of dry soils 
or even to make them productive is a very old practice. In the flood- 
regions of the Nile, the Euphrates, the Tigris and the Indus it was done 
several thousands of years before Christ. Here again the limiting factor 
was technique. Everything which could be done with simple methods 
adapted to nature was usually effectuated ages ago. In the nineteenth 
century already dams were built in large rivers. But only modern tech- 
nique made it possible to control the water in the mountains by building 
large dams and reservoirs. On the one side they lead to the control of 
floods in periods of heavy rains, on the other to a better regulation of 
the water throughout the year. More often than not the winning of 
cheap electrical power was the main reason for the execution of large 
modern hydraylic works and sometimes they were built for shipping 
purposes or in order to get water for municipal or industrial use. This 
combination of interests in the control of water gave rise to a typically 
modern term: the multi-purpose project. 

In various ways land use is involved in these multi-purpose projects. 
It is logical that the protection of cultivated land against floods is of 
direct importance to the farmers. Generally speaking irrigation leads 
to a much more intensive and productive use of the soil. Cheap energy, 
too, may revolutionize it. Frequently the cheap energy can be used 
to pump up the subsoil water in order to extend the irrigation area, 
sometimes to pump down the water-table in order to keep the irrigated 
areas free from salt. 

The application of modern techniques as mentioned above has given 
rise to many problems which were not suspected formerly. In dry 
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regions irrigation water often causes a dangerous salt problem. In such 
circumstances evaporation is often enormous and small quantities of 
salt, dissolved in irrigation water may accumulate to injurious quan- 
tities. Moreover, irrigation causes the subsoil water to rise and where 
it comes close to the surface it may evaporate and salt may accumulate. 
In either case the solution of the difficulties must be found in drainage 
systems, but ordinarily there is no provision for drainage. 

A second series of problems arises when it is tried to adjust the 
water supply closely to the local soil conditions and to the peculiarities 
of the crops that are to be grown. These problems have a great influence 
on the financial output of the farms and of the quite often large capitals 
invested in irrigation projects. In this case, too, the introduction of 
modern techniques involves extensive research. The old traditions can- 
not be relied on as they cannot be applied to the new situation. 

Another difficulty that has been experienced is concerned with the 
large reservoirs. Many of them rapidly silt, thus losing their value for 
the future. It has turned out to be necessary to take special measures to 
protect the vegetation in the supply areas of those reservoirs in order to 
prevent erosion. From this it appears that the use of the land in the 
plains is indissolubly connected with that in the mountains. Should 


the latter be developed in the wrong way the control of the water | 


becomes doubtful and the use of the soil in the plains uncertain. More 


and more problems appear to be interdependent and this requires much | 
from the knowledge and integrity of the authorities who have to make | 


decisions, in many cases the governments themselves. Now that tech- 
niques make the control of water possible it is again the human rela- 
tionships that form the limiting factors of the ultimate success of this 
action to increase the productivity of the soils. 

A remarkable variation of the application of extra water in plant 
production in the humid regions of the earth is now rapidly developing. 
In humid regions, too, there occur almost every year shorter periods 
of drought which unfavourably influence crop yields. By means of 
sprinkling these shorter periods of insufficient rainfall can be bridged 
over nowadays. Science has found a suitable solution of this problem. 
Briefly it means that water is used in places where on the whole there 
is sufficient water, to supplement irregularities of the climate (supple- 
mental irrigation) and is not directed towards regions of a definitely 
dry character in order to enable settling there. Supplemental irrigation 
leads to an important intensification of the production. 

There is a clear correlation between water supply and the use of 
chemical fertilizers. On dry soils fertilizers have little effect, the main 
disadvantage of such regions being their very dryness. Has this dryness 


been overcome by supplying water, the crops get in circumstances in | 


which fertilizing may be very effective. In the very first place this is 
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the case with nitrogen, which only shows favourable results with a 
sufficient water supply. Whether other elements such as phosphorus and 
potassium can be used to advantage depends on the composition of the 
soil. However this may be, irrigation has proved to be a mighty stimu- 
lant to the use of chemical fertilizers and the ultimate success of irri- 
gation works is often closely connected with the cumulative effect of a 
number of practices among which fertilizing has an important place. 

Reversely the need of water in humid regions has been greatly in- 
creased by the enormous increase of production owing to the application 
of fertilizers. There is now such a huge mass of green plants using ever 
so much more water that even shortage of water occurs in places where 
before there was inconvenience of it. 


III. Drainage 


Originally large tracts of the surface of the earth were marsh lands. 
For ages human beings had to avoid those marshes. They were danger- 
ous, unhealthy and unsuitable to human habitation. Already in classical 
times marshes and lakes were reclaimed by drainage. In the Middle 
Ages the technique of drainage was raised to a rather high level already. 
This knowledge had its centre in what was later to be called the Nether- 
lands, i.e. in Flanders, Zeeland, Holland and Friesland, usually known 
in the world under the name of “Holland”. From Holland this technique 
was spread over a large part of the then known world, mostly by 
emigrants. The story of this peaceful expansion can be found in 
Dredge, Drain, Reclaim by J. van Veen (The Hague, 1948). 

Ever since the Middle Ages the technique of drainage has developed 
further. People learned to decrease the water level of marshes by means 
of water-mills driven by wind-power. In the nineteenth century steam- 
pumps began to replace wind-mills. At present the technique has 
advanced again and we have. learned even to reclaim large parts of 
the sea bottom and so transform them into fertile soil by means of large 
hydraulic constructions and using diesel-engines and electricity. 

From the point of view of the world as a whole the reclamation of 
marshes or lakes has not yet acquired the significance in the twentieth 
century which it might have. Ignorance of the technique of drainage and 
fear of high cost have obstructed the development of large drainage 
schemes. An important factor is that drainage works only function if 
kept in good repair. This presupposes a great feeling of responsibility in 
local authorities. The mental attitude, needed for this, is however lacking 
quite often, just as the legal base which is also necessary. All these 
conditions are highly developed in the very centre of drainage, the 
Netherlands. 





IV. Erosion and conservation of the soil 


Many cultivated areas are threatened by a decline of their produc- © 


tivity owing to accelerated erosion, also called soil-erosion. A certain 
degree of erosion is a normal characteristic of the dynamics of a natural 





Cc. H. EDELMAN f 
q 


landscape. This natural erosion is compensated, however, by continuous | 


weathering or soil formation. In other words: natural soil originates 
from an interaction of natural erosion and natural soil formation. 

The reclamation of virgin soil puts an end to the existence of natural 
vegetation, forest, steppe or otherwise, which used to form a natural 
unity with the soil. This natural vegetation protected the soil from more 
than natural erosion and this natural protection is lost by reclamation. 
In general, cultivated soils are exposed to a greater danger of erosion 
than natural soils covered by a natural vegetation. 

Under favourable circumstances—flat country and a mi!d climate— 
the erosion of the soil is of no importance. Under unfavourable condi- 
tions however—sloping country, impervious soils and a violent climate— 
the soil may begin to move by the accelerated erosion. The erosion by 
water is the most important. If only parts of the top soil wash down we 
speak of sheet-erosion ; if gullies come into existence the stage of gully- 
erosion is reached. In far advanced cases of gully-erosion the soil may 
even become entirely useless from an economic point of view. In other 
cases we see that eroded land decreases considerably in value. Wind- 
erosion, too, may cause serious obstacles. 

The soil material which gets moving owing to accelerated erosion 
may cause great nuisance elsewhere. The drainage system of the rivers 
is also unfavourably influenced by soil-erosion as the transporting 
power gets less regular. Floods and overflows may be the result of this. 

Although soil erosion is an old phenomenon and warning voices 
were not lacking in former centuries, the realization of its serious con- 
sequences has only come to the general public in the twentieth century. 
On the one hand this is a result of the prophetic gifts of soil scientists 
like Bennett, Lowdermilk and others, on the other hand of a remarkable 
change in the thinking of man : the realization that the condition of the 
soil does not only concern the owner and the farmer but the community 
as a whole. This typically twentieth century way of thinking is worked 
out more closely in the following sections. 

The menaces of soil erosion have given rise to a very remarkable 
literature which is known among experts as scare-books. These works 
—as e.g., H. F. Osborn, Our Plundered Planet ; G. V. Jacks and R. O. 
Whyte, The Rape of the Earth; W. Vogt, Road to Survival—picture 
in shrill hues the coming doom of the world in the way of Old Testa- 
ment prophets, unless man returns from his path of sin, in this case 
switches over to more responsible treatment of the soil. In the opinion 
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of experts objectivity is lacking in these works and they are highly 
coloured. They undervalue the forces opposed to this deterioration : 


_ all that agricultural science attributes to the greatly increased sustained 
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production of the soil. Although the “scare-books” give an entirely 
wrong picture of the situation, they have the merit that they have 
opened the eyes of many outsiders and have psychologically prepared 
the way of the fight against misuse of the soil. 

When it became clear that soil erosion was a destructive factor in 
production, it was first of all tried to control erosion itself with technical 
measures. To them belong a number of practices now already well 
known, such as contour-farming, strip-cropping, terracing, etc. This 
might be called technical soil conservation. At a later stage the view 
gained that real protection of the soil should not come from the tech- 
nical works mentioned but from crops themselves. In a dense crop no 
accelerated erosion takes place. Every practice which stimulates the 
growth of agricultural crops assists in the protection of the soil. The 
consequence of this train of thought is that there is no better protection 
of the soil than a well-managed farm where everything is adapted to 
local conditions. This by no means signifies that the technical conser- 
vation practices might not be useful or even necessary in certain cir- 
cumstances, but they are no longer the chief point in the action for soil 
conservation. This is now found in a very much improved system of 
sustained production based upon sound farm management. 

This modern, more agricultural school of soil conservation has in 
our line of thinking the advantage to draw the attention to the real 
cause of erosion : the irresponsible use of the soil. In this connection 
conservation can be seen as a striving after a responsible land use. 

Why did farmers use part of the land in an irresponsible way in 
the past ? The causes of this phenomenon are of a social and economical 
nature. In our eyes traditional agriculture may often be a little prim- 
itive, it is in most cases certainly not destructive to the soil. Some old 
agricultural regions of the Old World may be in a bad state, but this is 
less the result of old agricultural methods of the peasant population 
than of wars and bad government. These adverse conditions may have 
caused lasting damage, but wherever the soil can be worked solidly 
again owing to peaceful conditions and a government policy which is 
conducive to agriculture we see it revive again. 

Even in prosperous countries there is erosion and decline of the soil. 
The desire for short-lived gain may lead to destruction of the soil. But 
this is, seen with regard to the whole world, more the exception than 
the rule. Wherever there is prosperity we see that the farmers invest 
considerable capital in their farms and it is obvious that this goes 
together with a wise use of the soil. 

Moreover it should not be forgotten that this prosperity is often 
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quite recent. In the greater part of the Union of South Africa for 
example, the agrarian population was entirely impoverished after the 
Boer wars. Only during and after the Second World War many South- 
African farmers have grown rich. It can now be noticed that the govern- 
ment considers conservation as one of the chief items of its policy. In 
large parts of the United States agriculture has outgrown the pioneer- 
stage not so very long ago. Now that it is consolidated and prosperity 





reigns, we notice an enormous publicity on soil conservation and large | 


programmes of action in order to lead agriculture and land use into 
good channels. In prosperous countries the irresponsible use of the soil 
is being slowly but surely controlled. 

Much more difficult is the situation in the poorer regions of the 
world. True, many of the principal agricultural districts are situated, 
in these countries too, in plains where erosion has never been of any 
great importance, or traditional agriculture has been able to reclaim 
the soil of sloping areas by, quite often admirable, terracing. But in 
many places the pressure of the population has become so great that 
much land has been developed, the use of which cannot be but tempo- 
rary. In such circumstances the means of subsistence have not grown in 
proportion to the population and this has led to a forced misuse of 
the soil. 

A striking instance is found in the well-known shifting cultivation 
in the tropical primeval forest. A certain part of the forest is cut down, 
one or more crops are grown until the soil does not produce much any 
more, owing to the development of weeds and exhaustion of the fertility 
of the soil. In the meantime the next piece has been cleared and the 
first is left. In this way we get a cycle which may last up to twenty 
years when the first piece is cut down and cleared again. The longer 
this cycle, the less can be objected to it. The difficulties arise however, 
when owing to an increase of the population the duration of this cycle 
is shortened. According to the wisdom of the primitive negroes in Cen- 
tral Africa, the primeval forest may be compared to the human body. 
A small wound closes without any lasting injurious consequences. A 
large wound, however, causes death. If the forest gets too short a time 
to recover and there are too many open spaces, the forest disappears 
and a vegetation of the type Imperata develops which burns easily and 
so prevents the recovery of the forest entirely. A savannah originated 
in this way produces little or nothing and is an easy prey to erosion. 
This has already been the case over large areas. 

It is not impossible, though very difficult, to lead the use of the soil 
in poor overpopulated regions into good channels. It is not of any 
great use when it is said that the solution should be found in the direc- 
tion of a well-managed farm aspiring after a permanent productive use 
of the soil. For the basis for such a farm—insight, knowledge, prosperity 
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and public spirit—is lacking. There is only the instinct of self-preserva- 
tion and for this the future must budge. In underdeveloped, densely 
populated districts the demand for a responsible use of the soil is con- 
nected with the greater demand for increased prosperity and more 
opportunities of employment outside the agricultural sphere. This, how- 
ever, is rather a social-economical question than an agronomical one. 
In thinly populated, under-developed districts the problem is simpler 
in many respects. Here, too, poverty is an abuse which it is difficult to 
fight however, and without prosperity in the agricultural sphere it will 
not be easy to attain a responsible use of the soil. 

We often read of the menace of the ever-growing deserts. A more 
or less complete discussion of this problem would be beyond the scope 
of this article, but it may suffice to remind the reader of the fact that 
most so-called deserts were originally semi-deserts or even dry steppes. 
The originally moderately productive vegetation was, however, virtually 
exterminated owing to injudicious pasturage. Wherever in such regions 
reasonable management is introduced and plant growth is allowed the 
time to recover, perhaps after sowing suitable grasses, we are surprised 
about the result. What FAO experts are now doing in the Middle East, 
once the cradle of our civilisation, is among the most constructive and 
promising work that can be seen all the world over. Here a damaged 
and misused world is being brought to new life, simply by letting nature 
recover itself and use it in a sensible way. A greatly increased prosperity 
thus becomes a matter of the future. 

An important place in the struggle against a wrong use of the soil 
falls to forestry. Much land which is unsuited to permanent productive 
agriculture, may serve excellently for timber-growing. In view of the 
ever-increasing need in the world of timber of all sorts, forestry will 
become more and more satisfactory from an economical point of view 
too. Should it be possible to stabilize a number of dangerous tracts of 
land, the destruction of the soil will decrease considerably. 

The trend towards a responsible use of the soil leads to a comprehen- 
sive programme of research. This is always the case when the traditional 
basis crumbles down. Research on soil conservation comprises branches 
of all sections of agricultural science. In under-developed countries 
conservation-research is yet in its infancy. 

Finally it may be pointed out that there are other forms of misuse 
of the soil. The danger of salination has already been discussed in § II. 
In densely populated areas we see that many good soils are lost to town 
building, means of transport, military and civil airfields, and recreation. 
Immense areas of peat-land have been and are being dug out for fuel 
without being prepared for agricultural purposes. Mining too is guilty 
of creating entirely useless grounds. Many of these difficulties can, 
however, be solved in consultation with agricultural experts. 
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V. The social and economic importance of the soil 


The greatest change in the approach to the problem of the use of the 
soil is found not so much in the subjects discussed in the preceding sec- 
tions as in man’s way of thinking. The availability of land for the 
cultivators used to be taken for granted. The problems connected with 
it were in the private sphere. The owner dealt with the land as he liked, 
although his right of property was not always absolute and was 
sometimes subjected to certain restrictions. In the liberal economic 


theory this liberty of the landlord has found a philosophical basis. Later | 


on people have become more and more impressed by the fact that the 
way in which the soil is used is of great influence on the prosperity not 
only of the agrarian but also of the non-agrarian population. Moreover, 
the thought gradually arose that the quantity of land is limited and that 
not only the present but also the future generations have to carry on 


with it. In brief, it has been realized that the soil is of great social and | 
economic importance and that every human being i is directly interested | 
in an effective use of it. The remarkable thing is that this realisation is | 
now alive in countries with the most divergent political structures— 


liberal, socialistic, authoritarian and communistic, indeed even in feudal | 
countries. Consequently it may be said that the appreciation of the social 


and economic importance of the soil has a non-political character. It is | 


a spiritual achievement of modern humanity in all its diversities. 


The consequences' of this revolution in the way of thinking of | 


mankind are immense. Misuse of the land is regarded as conflicting with 
public interest. The activities of soil conservation services in many 
countries are directly aimed, against misuse of the soil. In view of this 
they get large subsidies from public funds. Large and even small irriga- 


tion and drainage works are no longer left to private enterprise. ‘They | 
are projected and carried out by Government or at least subsidized by 


them. Even the reclamation of waste grounds is often part of the 
Government’s activities. In the densely populated parts of Europe soil- 
improvement and other measures of agrarian reconstruction are also 
supervised by the Government. In various countries forest-property is 
protected and afforestation is encouraged by the authorities. Many 
countries have extensive information services to acquaint farmers with 
the best agricultural methods and stimulate agricultural education in 
all possible ways. In many countries the Governments also concern 
themselves with the marketing of products and with the credit system. 

All these activities with regard to the soil have led to the situation 
that the Government has to have more data about the soil at its disposal 


than previously. If the possibilities of the soil should be well utilized, | 


the soils should be known well. This again has led to rapidly increasing 
soil surveys. A soil survey classifies the soils and maps are made of their 
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distribution. Soil survey developed in various places towards the end of 
the nineteenth century : Russia, the United States, Germany. In many 
countries soil survey is nowadays an important part of agricultural re- 
search. This is for instance the case in most territories in Africa. Espe- 
cially in the as yet little developed countries of the world the job of 
surveying is enormous, if only on account of the tremendous distances. 
In such circumstances survey maps are made to a small scale only, 
whereas for smaller regions, for the use of irrigation and drainage works, 
detailed maps are drawn up. 

Naturally it is not sufficient to classify and survey soils only. The 
maps should also be interpreted in order to get a right idea about the 
possibilities for use. This leads to a classification for special purposes, 
¢.g., irrigation, fruit growing, soil conservation, etc. 

The valuation of land is only possible if started with a presupposed 
plan of cultivation. Many soils are only suitable for certain purposes 
if chemical fertilizers are used. Others are only workable to advantage 
if other conditions are fulfilled, e.g., drainage, roads and communica- 
tions, etc. In fact land classification is based on soil evaluation, a new 
branch of soil science, which only came into existence in the second 
quarter of the twentieth century. 

Soil science of the nineteenth century was strongly chemically 
minded. It mainly studied the fertility of the soil and has enabled the 
extension of the use of chemical fertilizers in developed countries. 


| Although this development is not by any means completed, science has 
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followed new lines, some of which have been discussed above. The 
results of these younger branches of soil science are indispensable to the 
social and economic ideal of our time : prosperity for all. 


VI. Organic matter as an essential constituent of the soil 


The above may be regarded as an extremely short outline of what 
is generally known and accepted in expert circles. We have seen that a 
complete change has taken place in man’s way of thinking and that 
much of what is connected with the use of the soil has got into the centre 
of public interest. We have also seen that the productivity of the soil 
has been increased by the introduction of modern techniques. Yet there 
are voices which warn that humanity has followed entirely wrong lines. 

The biological-dynamical school is opposed to the use of chemical 
fertilizers and propagates a fertility of the soil based on more natural 
principles. I should like to make a few remarks here, as this school gets 
much publicity and laymen might get the impression that indeed wrong 


_ lines have been and are being followed. 


Stripped from its, to our purpose unimportant, mysticism, the bio- 
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logical-dynamical school appears to find its strength in organic manure. 
In §1 I pointed out that organic manure has been known for ages and 
is typical of traditional agriculture. Farmyard manure was, for ages, 





the main basis of European agriculture. Compost is a manure made | 


mainly of vegetable refuse. It may have as good qualities as the best 
farmyard manure These good qualities of organic manures in its dif- 
ferent forms are generally known. It is possible that they might be 
increased by improved preparation or application, but it has never been 
proved to be the case to a considerable degree. There is no doubt about 
it that organic manure in a suitable composition is an excellent basis 
for the fertility of the soil. A necessary condition is, however, that it 
must be sufficiently available. This now is not the case. No doubt it is 
possible to grow excellent crops with nothing but organic manure, but 
not for a great number of people. A typical example is the horticulture 
of Western Europe. Formerly most vegetables were only available to 
the rich. Nowadays they are used by all classes of the population. The 
choice is not: vegetables with chemical fertilizers or vegetables with 
organic manure, but vegetables or no vegetables. A world without chem- 
ical fertilizers would starve. 

I don’t want to write down this statement without explanation. The 
annual world’s use of chemical fertilizers about 1951 amounted to 
4.000.000 tons of nitrogen, 5.500.000 tons of phosphoric acid and 
4.000.000 tons of potassium in rough figures. These fertilizers are used 
for all kinds of crops, not only food-crops. It can easily be figured out 
how much human food, e.g., wheat, corresponds to this quantity of 
fertilizers. This is then found to be a quantity of at least 120.000.000 
tons of wheat and this has a nutritional value of about the entire need 
of food of 200.000.000 people. So our statement was not wrong that 
humanity would now already starve if no chemical fertilizers were 
available. In future these amounts will rise considerably and will have 
to rise too. 

However essential fertilizers are now already to the welfare of 
mankind, there is no doubt about it that they can be misused. All exag- 
geration is bad. It is unjust to ban chemical fertilizers because they may 
be misused. 

The biological-dynamical school holds that crops dressed with 
chemical fertilizers are harmful to the consumer’s health in the long 
run, unlike the products grown with organic manure. In various coun- 
tries this is now being investigated. Wherever there are differences 
between both kinds of products they rather show advantages of chem- 
ical fertilizers than disadvantages. Generally speaking there is no 
difference between the two ways of production though. 

Although science rejects some of the statements of the biological- 


dynamical school, it is now attempted to find technical methods in order | 
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to win back part of the organic matter that)now gets lost on farms, in 
factories and in the large towns, so that the percentage of organic matter 
of our cultivated land can be kept at the right level. Big towns, which 
until now have burnt their refuse, are now considering the building of 
compost factories. This development should be encouraged. Much of 
this compost will be used by horticulturists in the environs of the large 
towns, who have a continuous need of organic manure. At many farms 
more organic manure could be produced, although the problem of cost 
plays a dominant part here. 

In India and other tropical countries where cattle graze freely much 
precious manure is lost. A change in farming-system would here already 
mean a great profit to soil fertility. The manure which is collected in 
India and various other countries is used as fuel. This may be inevitable 
for the time being, with regard to soil fertility it is a terrible thing to do. 

Experts hold views on the problem of organic matter different from 
the biological-dynamical school. Nevertheless, the pedologists’ world too 
propagates the use of organic matter wherever this is possible and 
justified. 


Conclusion 


On the preceding pages some important tendencies in the develop- 
ment of the world’s soil resources have been examined. There are de- 
structive processes going on, but also constructive ones. The destructive 
processes are closely connected with social and economical abuses. These 
abuses are the principal barrier against the introduction of constructive 
development in places where it is most necessary. 

The question is often put whether the world’s soil resources are 
sufficient to provide a rapidly growing world population with sufficient 
food, clothing and other agrarian raw materials. If this question refers 
to the productivity of the soils after introduction of modern techniques 
and science, it can without reserve be answered in the affirmative. Even 
if no new discoveries would be made it would, in principle, not at all 
be difficult to increase production to such a degree that a greatly 
increased world population would live in plenty. Science and technique 
are considerably ahead of the social-economic development of the 
world. The latter lags far behind, as it is generally known. Moreover, 
the scientific and technical achievements of the agricultural world are 
rapidly growing. 

The minimum factor in food production and a responsible use of the 
soil is not a matter of agricultural science but of human relations. The 
socio-economic development and not the productivity of the soil will 
determine whether the world shall live in poverty or in plenty. This 


| brings back the problem of the world’s food production to the question 
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whether it will be possible to introduce science and technique to the 
under-developed countries in a sufficiently quick tempo. If the increase 





of the world population is put at 144% a year, this means that the | 
production of food has to increase by more than 1 4 %, say 2 % a year, | 


in order to feed the people of the future better than at present. To this 
end all forces must combine. 


What are those forces ? First and foremost the governments of | 
nearly all the countries of the world. There is no denying that the | 
interest of all these governments in the improvement of agriculture is | 


greater than it used to be. Everywhere in the world can be seen the 
growing importance of the Ministries of Agriculture. Agricultural edu- 
cation is started or extended, connected with the fight against illiteracy. 
Agricultural research is extended everywhere and extension services are 
started. Big projects, such as irrigation works and reclamations are in 
preparation everywhere. Fertilizer factories are being built. Agrarian 
reforms are the order of the day. Diseases and plagues are fought, also 
in international cooperation. The marketing of agrarian products is 
being organised. The Food and Agricultural Organization of the United 
Nations has had a great share in all these changes with its many meet- 
ings of ministers, high officials and experts. Also, the technical aid 
programme of FAO must be mentioned, but also’of the United States, 
the United Kingdom, Canada, Australia, France, Norway, Sweden and 
other countries. Many of these programmes relate to agricultural mat- 


—— 


~— 


ters. Finally there are a number of private foundations (Rockefeller, | 


Ford and various others) fostering the agriculture of under-developed 
regions in all kinds of ways. The missions of the Christian churches 
too are more and more occupied with agricultural teaching. 

All these constructive influences are continually increasing in impor- 
tance and it may be expected that the turning point in the development 


of mankind will soon be reached when, generally speaking, the road | 


to prosperity will have been taken. 

It will be noticed that in the above pages no mention is made of 
extreme solutions, such as the irrigation of the Sahara :and other large 
deserts or of entirely new resources such as synthetic food. Should the 
subsistence or the prosperity of mankind depend on such things, the 
future would be dark indeed. What has been mentioned is the problem 
of the individual and collective cultivators of our earth. The problem 
of food production—in itself simple—and a responsible use of the ‘soil 
is repeated in millions of villages and on hundreds of millions of indi- 
vidual farms. By bringing prosperity there, the principal evil in this 
world is attacked at its root. Should we succeed in making the prosperity 
of these numerous settlements and cultivators increase, the food problem 
loses, its urgency and a basis is laid at the same time for a responsible 


use of the soil. 
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Finally I should like to mention that the question how many people 
can be fed on the productivity of the soil, cannot be answered. From 
the preceding it is clear that the soil has not at all reached the limit 
of what it can produce. It is even unknown whether there is a limit, 
although this does not mean that there is not one. If there is one, then 
there is also a limit to the world’s population, although nobody can say 
where it is. However, it is certain that the world will have half a century 
or more to solve the problem of its population. 
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JAPANESE AND CHINESE BUDDHISM IN THE TWENTIETH 
CENTURY * 


HE world of the twentieth century represents a time when mankind, 
or at least that part of mankind known as “cultured man”, who 
has established the so-called Modern State, desires more than 

ever to protect the natural rights of liberty and equality. Furthermore, 
by dint of scientific explanations of phenomena, man has based his life 
on scientific knowledge, and strives to utilize to the maximum the results 
of scientific knowledge for the welfare of human society. This trend 
originated in modern Europe, where, guided by the fructification and 
free activity of human reason, it might adequately be described as a 
resistance movement to God or, more precisely, to the Christian Church. 


ES 


As a result, new Christian theologies in Europe and America were deve- | 


loped in answer to these secular experiences in order to thwart the 
scientific rationalism that revolted against the Church. Nevertheless, the 
scientific spirit, the freeing and awakening of human reason, and scien- 
tific rationalism were responsible for a definite reformation of European 
and American society ; those countries became larger and stronger. The 
scientific spirit came to Asia and vehemently altered the status of Asia 
during the nineteenth century. In the twentieth century Asia found her- 
self on the same ground, seeking more and more after scientific advance- 
ment, becoming more and more rationalist. Buddhism in Asia could not 
help but be influenced by these “changes-in-mind”. 

Three kinds of Buddhist Churches exist in modern Asia : 1) Thera- 
vada Buddhism, which is based on scriptures written in Pali. This is a 
kind of state religion in Ceylon, Burma and Thailand. 2) Lamaism, 
which is based on the Tibetan translation of Buddhist texts. This is 
followed by people in Tibet and Mongolia, especially the former where 
the Dalai-lama not only ruled the Lamaist followers with absolute autho- 
rity but also governed the people politically. Following the Chinese Com- 
munist Revolution his political power has been reduced, but he still 


* Translated by Galen Eugene Sarcent. 
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retains great strength among the people who follow Lamaism. 3) Chinese 
and Japanese Buddhism, which is based on the Chinese translation of 
Buddhist texts, especially on Mahayana texts which were selected and 
systematized. In other words, this Buddhism is a Sinicized and Japanized 
form of Buddhism adapted to the history and thought of the people, and 
became what might be termed the Chinese and Japanese form of Bud- 
dhism. In Japan particularly, where many schools of Chinese Buddhism 
were introduced, many new schools were founded and popularized. 
However, not only the Church of Chinese Buddhism but also of Japanese 
Buddhism were formalized and lost their vitality in the course of the 
nineteenth century ; they no longer held sway in their guidance of 
society. The political leaders of these two countries, impressed by the 
advances of European and American countries in the wake of Western 
Civilization, lost interest in “old Buddhism”, despised it, thought it 
useless, and suppressed and persecuted it. Yet, religion in general 
resuscitated its original spirit throughout this suppression and perse- 
cution, took the chance to recover from the previous decline, and under- 
goes at present a revolutionary progress. 

The modern Buddhist world in China and Japan, on account of 
government suppression and persecution, accomplished a transformation 
and managed reforms which were not evident in other Buddhist Asiatic 
countries. Let us first make a perusory survey of twentieth century 
Japanese Buddhism. 


I. JAPANESE BUDDHISM 


Many schools of Japanese Buddhism had served the feudalistic lords 
during the feudal age (Tokugawa ; use of the word feudal is quite loose, 
since the system was in reality absolutism, absolute power in the hands 
of the shogun), which lasted for two hundred and sixty years or more 
previous to the Meiji period. These schools secured their position and 
prosperity by cooperating with the feudal lords in their maintenance of 
the feudal social order ; at the same time they fixed their position in 
the feudal system. The Tokugawa family lords obliged all the people 
to belong to some temple, called danka, in their efforts to suppress 
Christianity. This meant that all Japanese families, under the leadership 
of a family head, were, at least nominally, Buddhist believers. Every 
temple became a branch temple of the honzan, or head temple of the 
school. The abbot of the head temple of every school supervised the high 
priests of the branch temples and, in turn, was subordinate to the lord 
or shogun. The high priest of every temple not only performed the 
ancestor rituals and funerals required by those families in his danka 
but also acted as a sort of inspector-guardian of the peace, reporting to 
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the feudal lord both those who professed belief in heretical teachings 
and those who planned treacherous action against the social system. 
Thus, the Tokugawa lords made the temple clergy cooperate in main- 
taining the feudal society, employing the priests literally as inspectors 
of the people through the danka system. Politically forced to be “belie- 
vers”, there were surely some among them who were sincere believers, 
but the function of the Buddhist temple in the Tokugawa age was con- 
fined to the performance of rituals for the dead. Even the rituals for 
the dead of the danka families were magical in nature, completely 
incomprehensible to the Japanese people, because they were read in 
the Chinese style of pronunciation. Eventually, the life of the priests 
became so stable that the priests themselves became lazy, lost interest 
in their mission as priests and in their study of Buddhist Truth. Under 
the stability of this feudal system, Japanese human reason was impotent, 
and Buddhism became what I term “formalized Buddhism”. 
Meanwhile, the lords of the Tokugawa family hailed Confucianism, 
in particular the school of Chu Hsi, as the guide for government, and 
ordered the political underlings to study Chu Hsi and to propagate his 
teaching as an example for both politics and morals. The Chu Hsi school, 
as already well known, protested vigorously against Buddhism, more 
so than other schools, and they insisted that Buddhism was not only 
useless but also harmful to a real social life guided by Confucian prin- 
ciples. The Tokugawa intelligentsia, generally called shitaifu, who 
were thoroughly educated in Confucianism, gradually became separated 
from all Buddhist affairs and despised the Buddhist religion. Even the 
monks themselves neglected their religious mission, which should be an 
endeavor to solve the problems of current social life and personal suf- 
fering. Instead they indulged in fixed dogmatic study of the doctrines 
respective to their school, recited the sutras for the deceased, and left 
aside entirely the religious problems connected with the actual society. 
Just as the lords in their castles governed the people by a stratified 
feudal system, the abbot of each Buddhist school governed the clergy 
by a hierarchical system. The schools clung to traditional dogma and 
merely endeavored to maintain and follow the tradition. It was only 
natural that this “formalized Buddhism”, the Buddhist order fixed in 
its status quo, lost all vitality and was unable to meet the rapid social 
changes which were to occur during the nineteenth century. Professional 
priests who only preached resignation to the people of the lower classes 
could only serve one purpose, the maintenance of the status quo. The 
force of Europe and America, which made its assault in the late nine- 
teenth century, awakened the human reason of the Japanese which had 
been imprisoned and lay dormant inside the walls of this feudal system. 
The Meiji Emperor system succeeded in establishing itself in 1868, 
when the shdgun and lords were defeated by the centralized power of 
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the samurai of the lower classes. The leaders of the Meiji era endorsed 
Shinto as the state religion in order to give a strong backing to the 
Emperor system, and they separated the Shintd gods from the Buddhist 
temples where they had for so long a time coexisted with the Buddhist 
deities. Buddhist priests were obliged to believe in Shint6d, and the rulers 
both despised and denigrated Buddhism. 

in Toky6, a huge torii of white wood was constructed ; the Amida Bud- 
dha of the main hall was shifted and in its place the goddess Amaterasu 
was enshrined. At the foot of Mt. Hiei in Shiga prefecture some people 
rejoiced in ripping up sutras and breaking images publicly. Buddhist 
temples were destroyed, Buddhist monks were laicized, and even the 
five-story pagoda of Kofukuji in Nara was put on sale on the market. 
The Meiji leaders intended to build a new strong state of Japan by the 
introduction of European thought and scientific civilization, so that 
they did not care about old “formalized” Buddhism, which they con- 
sidered useless remains of the past. However, the enthusiastic missionary 
work of Christianity, which came to Japan along with the impact of 
Europe and America, gave a streng impetus to Japanese Buddhists. 
Religion awakened and revived by means of the persecution and here- 
tical opposition, and many obstacles heaped in the way of Buddhism 
during the early days of the Meiji restoration became the instrument 
of Buddhist revival. 

Although the numbers of educated people in Buddhist orders were 
small at this time, they tried, in spite of much suffering, to make sug- 
gestions for reform of the old system of the orders. They also mapped 
out plans to fight against not only the new Shinté assertion but also the 
new system of the Christian missionaries. The Rev. Gydkai Fukuda 
appealed to the monks, who were not observing the Buddhist rules of 
discipline and who were so one-sided in their knowledge of Buddhism, 
that they should in such critical times of anti-Buddhist atmosphere be- 
come “the big fish in the ocean”, reading widely in the whole Tripitaka 
and penetrating all the diverse aspects of Buddhism. “If you are only 
mosquito larva priests in stagnant water, then Buddhism will disap- 
pear.” In this way Fukuda advised and encouraged the priests before 
he finally succumbed in 1888. 

Under these circumstances the scientific study of Buddhism which 
was prevalent in Europe, especially philological and historical studies, 
was introduced to Japan, and gave a revolutionary light to the Buddhist 
world in Japan. There had been Buddhist studies in Japan, even before 
and during the Tokugawa period ; yet, these studies did not aim at the 
historical precision necessary to elucidate the fundamental spirit of the 
Buddha. They had been limited to the support of a state in which feu- 
dalistic leaders reigned supreme, and a dogmatic church adorned with 
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political ambitions. Therefore, ideas concerning the fundamental spirit 
of Buddha were confused ; in fact, even conceptions of the founders of 
the various sects were more or less distorted. This condition of Buddhist 
study, which might be termed prealable to the “awakening of human 
reason”, could not help but be unsettled by the introduction of the fur- 
ther advanced European Buddhis! studies in which Buddhism was the 
object of a scientific study adapted to modern rationalistic society. The 
Japanese scholars Masaharu Anesaki, Junjiro Takakusu, Bunya Nanjo, 
and Bunzaburd Matsumoto studied successively in Europe, and upon 
their return, they presided over Buddhist studies and Indian philoso- 
phical studies at the National Universities of Tokyo, Kyoto, Tohoku 
and Kyiishii. Moreover, they guided the philological and historical studies 
of Buddhism at the Buddhist universities (built by the separate Buddhist 
schools) such as Ryikoku, Otani, Taisho, Komazawa and Koyasan. Scien- 
tific study then developed freely and rapidly with considerable results 
and without political restrictions and deterrents. The upshot of this new 
style Buddhist study that had centered for a large part on the kerygma 
of the Buddha was an appeal to return to the primitive Buddhism, be- 
cause the scholars explained and boldly declared that the Mahayana 
sutras on which Japanese Buddhism was based were products of later 
Buddhist developments. Conservative people of the old-fashioned Bud- 
dhist schools were surprised at the publication of Anesaki’s History of 
the Buddhist Scriptures, published in 1899, and Senshd Murakami’s 
Treatise on the Synthesis of Buddhism, Vol. 1, General View, published 
in 1901. 

Murakami proudly stated in his book: “I who was a priest of the 
Otani Shin school had reflected on the modern status of Buddhism and 
the general trends of society, and I now publish this book in August after 
having studied Buddhism. However, ignorant people thought that this 
book was written in deprecation of Buddhism or with the design of 
destroying Shin Buddhism. The upraised voices in criticism of this book 
were so strong that intelligent people came forward to lay blame on the 
narrowmindedness of these voices and expressed their surprise at the 
indulgence in heretical bias. Consequently, I myself took leave of the 
priesthood of the Otani sect and took advantage of the opportunity for 
free study.” No longer can the trend of free study in Buddhism be halted, 
in spite of surprised and embarrassed people in the Buddhist schools ; no 
longer is it denied that the Mahayana sutras are not the direct teaching 
of the Buddha but the product of later Buddhist development. 

The philological and historical free study of Buddhism in Japan 
advanced with remarkable results ; yet, in spite of this advancement, the 
feudalistic system of the Buddhist schools and their dogmatic study did 
not make any headway. Each school, which had continued for so long 
a time under the relation of honzan and branch, and under the danka 
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system, was naturally shaken by the introduction of democratic thoughts 
during the Meiji Restoration, and all the schools were eventually ruled 
by the Conference of Buddhist Priests in imitation of the Diet system. 
Just as the process of democratization was never completed under the 
divinization and strengthening of the Emperor, the Buddhist schools 
remained in the same way an association in imitation of the Emperor- 
system state, and even exerted themselves to maintain a feudal order 
rather than tend towards modernization. The abbot of the honzan of 
each school, in a similar position to that of the Emperor, was on top 
of a hierarchical system, and held the reins of government of the sect, 
similar to the Diet. Some politically-minded priests divinized the 
abbot of their respective school, literally making him a puppet, and 
held the real political power in order to rule all the branches of their 
school. The traditional study of dogmatic teachings in each school was 
the backbone of this false system ; such dogmatic scholars heartily disap- 
proved of the European-style free study and were not prone to moder- 
nize in any way. The scholars in each school were requested to think 
and preach within the limits of the school to which they belonged. Some, 
however, dissatisfied with fixed dogmatic study, sought to systematize 
new theories of their teaching, adding reason to their faith in the quest 
of truth. These scholars were sometimes accused as heretics and even 
purged from their positions in their various schools. Two or three ex- 
amples can be cited from the School of the Pure Land. Manshi Kiyozawa 
had intended to reform the Honganji Church at the beginning of the 
twentieth century, and was purged for his troubles from the conserva- 
tive Church. Having realized the difficult task he had set for himself 
to reform the church system, Kiyozawa withdrew from his high position 
in the Honganji ecclesiastical order and published a magazine entitled 
Seishinkai. He then attempted to modernize the doctrine of Shinran, 
concentrated on the movement of new ideas, and lent a helping hand 
to all serious students of enthusiastic faith who were seeking after truth. 
Taiei Kaneko, who had studied Shin Buddhism from Kiyozawa, was 
purged from the Otani branch of the Shin school for the heretical ideas 
that he expressed in his book /dea of the Pure Land. In the Jodo school 
Benkyo Shiio, the founder of the Coexistence Movement based on the 
essence of Buddhism, Benei Yamazaki, founder of the Light Movement 
which was centered on the practice of the nembutsu, and Entai Tomo- 
matsu, the founder of the Truth Movement, were regarded as heretics by 
the authorities of the school to which they belonged. The young Tomo- 
matsu fled from the Jodo school and continued his Movement among 
the youth with the slogan to return to the original teaching of the Bud- 
dha. The Reverends Shiio and Yamazaki were considerably older, had 
both knowledge and experience in the mission field of the Jodo school, 
and had high positions in the ecclesiastical order. They had no small 
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number of zealous followers among the priests of the Jodo school, and 
also many influential lay devotees who occupied leading positions in 
education and industry, in fact, so many followers in various fields that 
the leaders of the school could not purge them as heretics. This last 
example illustrates the steady weakening of the authority of the tradi- 
tional study within the sphere of dogmatic teaching. These new Buddhist 
Movements with their accumulating literature resulted in freeing Bud- 
dhism from the Buddhist priests who had been monopolizing Buddhism 
with their magical practices. These Movements made Buddhism the 
guiding principle of social life, and their leaders wanted to revive Bud- 
dhism among the laboring classes. The recital of Chinese scriptures, a 
monopoly of the priesthood read in a magical fashion, and the uselessly 
elaborate Buddhist rituals of the Middle Ages were rejected ; new rituals 
were conducted in the Japanese language, and differences were dis- 
carded between priests and laity in accord with modern intellectual life. 
These Movements developed in direct contrast to organizations which 
depended on the force of authority, or even on the authority of the 
Emperor. 

In parallel with these Movements there were numerous other leaders 
who were dissatisfied with the conservative status of the church and 
priesthood, and other seekers after truth who stooped to drink the water 
of life from the pond of Buddhism, and wrote essays appealing to the 
public expressing their enthusiastic belief in Buddhism. Laymen from 
among the intelligentsia and students, influenced by modern European 
thought, also engaged in the new scientific enthusiasm for Buddhism. 
We must not overlook the fact that their works in the field of Buddhist 
literature had a great influence on the young intelligentsia and the 
young Buddhist priests. 

The novelist Chogyii Takayama, who had studied at the University 
of Toky6, was devoted to St. Nichiren, and his friend, Masaharu Anesaki, 
who held the chair of the Science of Religion at the University of Tokyo, 
also became a devotee of St. Nichiren. The novelist Shoko Kinoshita was 
devoted to Shinran; Kunihiko Hashita, a famous scholar of biology, 
found the guiding principle of his life in the Zen of Dogen. These men 
wrote about religion, the personality of the Buddhist saint to whom 
they were devoted, and also their own thought and faith, free- from 
any of the restrictions imposed by the traditional system of the sect they 
chose. One of the dramas of Hyakuzd Kurata, “Shukke to sono deishi” 
(Priest and his Disciple), which was published in 1916, appealed to 
many youths ; it was not the story of Kenshin-daishi Shinran, so titled 
by the Emperor, deified by the tradition of his school, but the story of 
Shinran, the human being, suffering from worldly affairs, in the back- 
ground of which the conceptions of individualism and modern society 
are presupposed. 
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In the course of Japan’s rapid modernization since the Meiji Resto- 
ration these new Buddhist Movements, that had organized the Buddhist 
priests and laity who were aware of the value of human reason, enthu- 
siastically inspired the Japanese Buddhist Church. However, to the 
disadvantage of the Church as a whole, these Movements functioned 
outside the various Buddhist schools, which were composed of temples 
and priests still entrenched in the conventional propagation of the faith ; 
on the contrary, the various schools did not welcome these Movements 
and were rather inclined to sneer at them. 

The Meiji Restoration had been successful with the slogan “protect 
the Imperial family and attack our foreign enemies”. The “attack our 
foreign enemies” gradually changed into the opening of the Japanese 
nation ; and Japan not only introduced the nationalism of European 
countries but also proceeded to establish a Race State in which the 
Emperor occupied the center. Japanese Buddhism, ever since Buddhism’s 
introduction into Japan, had always had an intimate relation with the 
Emperor system (tenno system), aided the Imperial family, was aided 
in turn by them, and developed largely along these lines. The Buddhist 
orders, that had been previously harassed by the new political leaders 
who were protecting the Emperor system, had now become enthusiastic 
cooperators with the tenno system, in sharp contrast to the servitor 
status under the shogun of the Tokugawa period. The leaders of the 
Buddhist orders outwardly tried to revive the force of their own 
schools, and inwardly tried to strengthen and maintain the feudalistic 
system of the school. For example, many Buddhist schools, founded by 
reformers who had rejected obedience to state power in Kamakura times, 
criticized the character of nobility system in Buddhism, and emphasized 
the equality of human beings even among the lower classes, now exerted 
every effort to obtain honorary titles (a calligraphy written personally 
by the Emperor) for their founders. Such titles as Kenshin-daishi for 
St. Shinran, founder of the Shin school, Jéy6-daishi for St. Ddgen, 
founder of the Sdtd school, Meishd-daishi for St. Hdnen, founder of the 
Jodo school, and Risshé-daishi for St. Nichiren, founder of the Nichiren 
school, were awarded. The founders of these schools, who were leaders 
of democratic religious movements, would have refused such honors. 
Nevertheless, the leaders of the Buddhist schools were happy to receive 
such honors, and they used these honors as a means for collecting money 
from the conservative peasants and merchants. These same leaders also 
tried to revive their own schools by performing grand-scale anniversary 
ceremonies in commemoration of the deaths of their founders ; in the 
early part of the twentieth century when the divinization of the Emperor 
was taking place, this revival policy of the Buddhist schools met with 
success. On the occasion of such anniversary ceremonies, numerous dona- 
tions were received, many temples were rebuilt and repaired, and edu- 











cational institutions, in particular, were built or enlarged. The scriptures | 


favored by each sect were published in series, and hence, the study of 
the dogmatic teaching of each sect was encouraged. Social service and 


propaganda abroad, especially for Japanese emigrants, were carried | 


580 ZENRYU TSUKAMOTO | 


out on a large scale. The ceremonies in commemoration of the founders | 
were solemnly performed, but they remained for the most part rituals : 
with recitation of Chinese scriptures that had a strong scent of magic | 


and the Medieval Age. Although no reformation suitable to modern life 
took place, new education, social services, publications, etc., as com- 
memorative works accelerated an adaptation to modern society. 

But as long as the traditional study of dogmatic teaching remained 


= 


imprisoned in the cell of tradition left over from the Tokugawa period, | 


the old scholars and priests, in spite of some Buddhist priests to the 
contrary, were to alienate the youth responsible for the progress of Japan 
and the intelligentsia trying to. modernize the country in the wake of 
Europe and the United States. The old scholars steeped in conservatism 
could only appeal to other conservatives, such as family-heads who 
had a long-standing relation with a temple and felt deeply the respon- 
sibility of their ancestor rites. The intelligentsia and youth thought 
accordingly that temples and priests exist only for funerals and ancestor 
rites, but not for a modern scientific society ; hence, they more or less 
denigrated Buddhism, maintaining an indifferent attitude towards the 
teaching of Buddhist priests to whom they deigned their smile. 

The family system, in which rituals for ancestors are important func- 
tions, still exists in Japanese society and tends to maintain the feudal 
system, even in the cities. The farmer society, where peasants, lovers 
of the soil, industrious workers without cares about their poverty-stricken 
simple lives, have continually supported the Japanese state, has also | 
clung to rampant feudalistic customs. Even the Japanese textile industry | 


TL: RT 


which has been modernized to a great extent has operated with unedu- | 
cated labourers in the factories and with conservative youth who have 
never been offered the chance to become aware of the “modern intellect”. | 


Buddhist temples and priests have thrived in this atmosphere, depended | 
on such feudalistic families and farmers, and established strong rela- 

tions with devotee factory owners. Even in the twentieth century when | 
the modernization of Japan is still going on, the temples and priests | 
continue to depend on these peoples and base their future and prosperity | 
upon them. The priests preached “resignation” as a Buddhist doctrine, | 
a doctrine of the distorted Buddhism inherited from the Tokugawa | 
period. No attempt was made to preach about modern life, or that the 
future will result from the present deeds of life and society, nor was | 
any attempt made to preach any doctrine of awakening or advancement. | 
Passive and distorted theories of Buddhism were the talk of the day: 
no dissatisfaction with the present actual situation (which is a result 
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of past deeds), let us simply work hard and be content with things as 


they are. 
We do not deny that Buddhism offered spiritual food and enriched 


the spiritual life of the farming people and many others who form the 


' base of Japan. On the other hand, we cannot help but acknowledge that 


Buddhism acted as an opium in delaying the awakening of the masses, 
strongly conservative that they may be in character, and served to main- 
tain the feudal system rather than advance the modernization of Japan. 

After the Sino-Japanese War (1894), the war with Russia, and 
participation in World War I, Japanese militarism and the Emperor 
system were strengthened, and the Buddhist Church began to cooperate 
closely with the Emperor system. For example, in 1916 the Bukkyo 
gokokudan (Buddhist Association for the protection of the State), an 
organ of all Buddhist schools, declared that their aim was to encourage 
and weld the spirit of nationalism, to protect the Imperial family and 
State, and to do their utmost to save the world and benefit the people. 
They thus exhibited themselves as the Buddhism of the Imperial State. 
In 1937 Japanese imperialism reached a peak by aggression in China: 
the Japanese government called this aggressive war a sacred war aiming 
at the punishment of anti- Japan Chinese or coprotection against com- 
munism. Along with this plan of aggressive war by the Japanese govern- 
ment, the “Buddhist Movement of the Imperial Way” became very 
strong within the Buddhist Church. Many slogans, such as “serve the 
State through Buddhism” (bukkyd hokoku) and “make prosperous the 
force of the State” (kokuisenyd), were loudly proclaimed; prayers for the 
health and long life of the soldiers were made. Sympathy for the army, 
ceremonies for the dead soldiers, and-other religious functions in sup- 
port of the aggressive war were carried on in great display ; these 
religious functions did not stem from any doctrine of any of the schools, 
but were performed purely in line with the government policy of war. 

At the time of the Sino-Japanese incident, the Chinese Buddhist 
Society criticized the blind cooperation of the Japanese Buddhist Church 
with their militaristic government's policy. Rev. T’ai-hsii, renown leader 
of the Chinese Buddhist Society, lodged a plea with the Japanese Bud- 
dhist Association, that they should strive to bring about peace between 
Japan and China, saying that the Chinese people who have been fight- 
ing and killing among themselves for some ten years will make Japan 
commit suicide by this incident, and a terrible disaster will befall the 
world. In reply the Japanese Buddhist Association emphasized that, on 
the contrary, the Chinese people, agitated by Soviet Russia, regarded 
Japan as an enemy and brought about the present miserable condition. 
They urged in turn that the Chinese Buddhists should awaken the 
Chinese people and alter the thought of anti-Japan into one of coope- 
ration with Japan. 
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At the beginning of Japanese participation in World War II (1941) | ™ 
cooperation between Church and State was reinforced, and all Buddhist 
churches, including Tendai, Shingon and Jédo, transformed their order 
into a society for the protection of the State, both literally and figura- | 





tively, and renewed their vows of allegiance to the Emperor and the | Y® 
State. Slogans, such as “help and support the Great Policy” (taisei yoku- | the 
san) and “act as loyal subjects” (shindd jissen), were pasted on the walls for 
of Buddhist temples. Rites for the protection of the State and welfare | St¢ 
of the soldiers were performed ; the fighting spirit was encouraged, and ‘ 
the defeats of the United States and Great Britain were hailed before | Ni 
the altar. The Buddhist Association which had been only an organi- | of 
zation of the Buddhist schools was now replaced by the Great Japan | #™ 
Buddhist Association, an instrument for propagating the war policy. wa 
Orders from the government were transmitted through this Great Japan la 
Buddhist Association to the Buddhist schools. According to these orders | °¥! 
the abbot (chief priest) himself of every school travelled and preached | 

in all parts of Japan, aroused loyalty as Emperor’s subjects from his loy 
audiences, and reiterated belief in certain victory. Organized groups| ™ 
of preachers continuously performed such functions with catch-word | tha 
phrases like “complete the sacred war” and “help and support the on 
Emperor”. In the midst of these active campaigns the priests were unable | re 


to locate any such principles in their own doctrine, so they sought such | 
principles on the outside. 
Whether Japanese Buddhists should cooperate in an aggressive war Thi 


or not was never discussed among the Buddhist orders. To be a follower | **€ 
of the Emperor’s sacred will was regarded as the greatest honor. It is | test 
strange that some Buddhist movements in defiance of the Emperor's | 
orders did not appear among the Buddhist schools ; the Buddhist schools wa 
instead took the standpoint of cooperation between Buddhism and the 

“law of the Emperor”, even emphasized more the law of the Emperor 4! 
than the law of the Buddha. No principle which negated the policy of | ° 
the Emperor was to be found in Japanese Buddhist doctrine, so no one fro1 
criticized the “help and support the Great Policy” and the “act as loyal ther 
subjects”. In fact, to criticize was to be ostracized from one’s own Bud- was 
dhist school. Yet two attitudes could be found : i) complete submission se 


to military orders and the Emperor’s orders as the greatest of honors, 
and ii) although complying with the Emperor’s law, a considerably | 

sceptic and passive attitude towards the orders of the Emperor. The Emy 
Buddhist laity danced to the piper’s flute : they respected the Emperor | Shit 


as a living God, had no doubts about the validity of the aggressive war, | ‘Yt 
and respectfully upheld the four obligations (to parents, to living crea- Pe 
tures, to the Emperor, and to the three treasures of Buddhism). The | a 


farmers with their feudalistic character remained inflexible, despite the 
fact that their sons were sacrificed on the battlefield. The second attitude inde 
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| was held mainly by some among the intelligentsia and students, who were 


critical of the role played by the divinized Emperor and had a negative 
disposition towards the war. Without sufficient strength to protest and 
no power to organize such a force, their efforts were eventually con- 
verted from forced cooperation to conscious subjective cooperation in 
' the war ; unnatural perhaps, but this was looked upon as the only way 
for the powerless. To realize one’s own insufficiency is one of the first 
steps to Buddhism. 

During the war the dialogues and writings of Shinran, Digen and 
Nichiren were keenly read ; amid the cries of emergency the thought 
_ of these Buddhist saints of the Kamakura period appealed to the people 
' and offered spiritual food for those who sought peace of mind. Those 
with mental reservations, between their subjective conscience and the 
“law of the Emperor”, were assuaged by Shinran’s “salvation for the 
evil” (akunin shokisetsu). 

The school of Nichiren, the saint who declared that “I'll become the 
loyal pillar of Japan, the eyes of Japan, the ship of Japan”, had an inti- 
| mate relation with the nationalistic spirit. It is hardly necessary to say 

that this religion encouraged the attacking spirit, defeat of the enemy 

countries, and completion of the sacred war, all to the beats of their 
} fan-shaped drums. Even after World War II it is commonly known 

that the Nichiren school works enthusiastically in the movement for 
_ prohibition of atom and hydrogen bombs and the peace movement. 
The sound of their drums, the repetition of the Namumydhorengekyo, 
are heard in the anti-American campaign, particularly at the Uchinada 
testing grounds and the Sunagawa airfield, and against the loan of land 
' to occupation troops. Yet the Nichiren school has not changed their pre- 

war attitude ; they are forever nationalistic and still fighting the war. 
| The revival of the doctrines of Shinran and Digen during the war 
was because, paradoxically enough, the intelligentsia and students, 
conscious of the bonds of the Emperor system and desirous to be freed 
from them, found refuge in Shinran’s thoughts on sin, and meditated on 
them in hopes of transcending birth and death ; in any case the revival 
was not due to the patronage of Shinran and Dogen by the Emperor 
system. Such a freedom on the part of the intelligentsia and students, 
idealistic and resigned though it was, was all that was accessible to them. 

Since the Japanese Buddhist order had a close relation with the 
' Emperor system, the revival and popularization of the teachings of 
Shinran, Honen and Dogen, which have no relation to the Emperor 
| system, were not beneficial to the Buddhist order. The economical basis 
of the Buddhist order was not the intelligentsia and students, aware of 
the fetters and suppressive action of the Emperor system, but the farmers 
who had no doubts or suspicions of the Emperor system. It was malefic 
indeed for Japanese Buddhism that Japanese Buddhists had no or very 


' 
| 
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little experience of freedom of thought outside of the Emperor system. | 
For three hundred years during the Tokugawa period the Buddhist order 
was subservient to the lords and depended on them for survival ; follow. 
ing the Meiji Restoration the Buddhist order desired to have a close 
relation to the Emperor system, and the government did not neglect to 
make use of the Buddhist order. Editorials of the Shanghai Fo chiao | 
jih pao at the time of the Sino-Japanese War (1937) were somewhat | 
envious of the Japanese Buddhist order; they wrote: “The government | 
of the Chinese Republic regard Buddhism as an antiquity, while in Japan 
the Japanese government asked for the cooperation of Buddhists and | 
made use of it”. These editorials were, fortunately or unfortunately, i 
entirely correct. | 

It is not to the honor of the Japanese Buddhist order that no Bud- 
dhists sacrificed themselves to an anti-war movement during the long 
aggressive war in China. Is it even true Buddhist doctrine that yesterday 
we performed rites for the protection of the State and today perform | 
rites for peace ? After the war the new democratic constitution of Japan | 
forbid the Buddhist order to retain the “law of the ruler” (056), on 

which the order had depended for more than a thousand years. However, 
now in order to bolster the Buddhist order there are some movements 
to revive the “law of the ruler” ; moreover, the feudal system which } 
still prevails on certain levels of Japanese society offers many opportu- | 
nities to the advantage of these reactionary endeavors within the Bud. | 
dhist order. 

Japanese Buddhist followers themselves share the responsibility and | 
decide whether or not they will realize the dignity of the individual | 
self or merely exist under the dignity of an Emperor who is only one | 
person in the world. The vicissitudes of Japanese Buddhism in the latter | 
half of the twentieth century will depend directly on this question. 








II. CHINESE BUDDHISM 


Twentieth century China was invaded forcefully and economically | 
by the European powers ; Chinese civilization was inevitably influenced 
and big changes took place on the political and economic scene. Conse: | 
quently, Buddhism in China also underwent big changes. } 

Intellectuals and officials of the Ming and Ch’ing dynasties had | 
been educated in Confucianism, mostly in the school of Chu Hsi. In 
their opinion Buddhism was undesirable for the education of the people 
and the maintenance of the social order. Monks and temples are com- 
pletely divorced from the world of government, and are no more than 
a nest of robbers. Let them live and die by themselves as long as they 
do nothing to disturb the government or the social order. This attitude 
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of indifference, even sometimes antipathy, weakened gradually the 
influence of Buddhist groups. Buddhism counted its followers mainly 
among the lower classes and women of low intelligence ; the worship 
was mixed with Taoism and other folk religions. This resulted in a 
large loss of genuine Buddhism, which degraded into a popular, vulgar, 
polytheistic faith. This weakened Buddhism received another shock at 
the time of the T’ai-p’ing rebellion. Then in 1898 Chang Chih-t’ung 
published his Ch’tian hstieh p’ien in which he stated that the recovery of 
China depended on stressing education in order to rebuild Chinese 
society. There is no better way to raise the standards of education all 
over China than to appropriate Buddhist property for the building of 
schools. In this way all studies will be raised in quality ; this is absolutely 
necessary for the power of the State. 

All the officials rejoiced over Chang’s suggestion, and Buddhism 
was dealt another blow. True enough that the Buddhist and Taoist orders 
were completely separated from society, had enfeebled and degenerated 
themselves ; but the author of the Ch’iian hsiieh pien adds: “Foreign 
schools have one course on religion, but in China our Confucian Canon 
represents the religion of China. If we neglect to teach Confucianism 
in our schools, the Way of Yao, Shun, Yui, T’ang, the Duke of Chou and 
Confucius will disappear, and China will never be independent.” Chang 
persisted in his high regard of the Confucian Classics, the necessity of 
learning the Classics, and the establishing of those Classics not only 
as a religion but also as the Main Teaching ; all other religions are 
useless. With regard to the destiny of Buddhism, he felt that its present 
condition was so weak that it could not exist much longer. The Chinese 
intellectuals who sided with Chang attempted to effect his “temple 
property for the support of schools” (miao ch’an hsing hsiieh), spread 
education in the Confucian Classics, and considered all other religions 
as heterodox. In fact, the other religions were to be suppressed and 


| expulsed. This common sense attitude to religion prevailed among the 
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intellectuals ; the Ch’iian hstieh_pien had a circulation of a million 


| copies, was translated into English three years afterwards, and con- 


tinued to be read even during the Chinese Republic. The advocacy of 
miao ch’an hsing hsiieh was even more popular during the Chinese 
Republic, when literary and political revolutions were taking place. 
Temples and monks came to be regarded as even pernicious for the new 
society ; monks were expelled and temples put into public use. 

In 1912 when the Chinese Republic replaced the dethroned Ch’ing 
Emperor, the new government certified the freedom of religions. Long 
traditional restrictions by Confucianism against other religions were 
legally abolished. In the early years of the Chinese Republic K’ang 
Yu-wei and others continued nonetheless to extol “reverence of pro- 
priety” and to propose Confucianism as a national religion. Later, in 








the period of revolution, when politics and society were undergoing rapid 
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changes, the leaders of younger generations hurriedly jumped on the | 


boat of revolutionary ideas, and manipulated the oars on the stream of 
liberal thought. They espoused democracy and science, and tried to 
remove all obstacles in the way of China’s modernization. Ch’én Tu-hsiu, 


the most influential and passionate of these leaders, founded the journal | 


New Youth (Hsin ch’ing nien) in which he attacked the worship of 
Confucius and the drive to make Confucianism the national religion. 
He wanted to make a clean sweep of all traditional Chinese thought 


and establish science and democracy as the magnetic pole for the con- | 


struction of new China. 


Ch’én Tu-hsiu’s “Call to Youth” on the front page of the first issue 


of Hsin ch’ing nien made a plea to those youth who are i) free and | 


unbound, ii) forward-looking and not reactionary, iii) outward and not 
seclusive, iv) worldly and not provincial, v) practical and not artificial, 
vi) scientific and not imaginative, to be the warriors in the construction 
of new China. He continued : “Obedience and filial duty to Emperor, 
parents and friends are a slave morality ; the reduction of punishments 
and taxation is the happiness of slaves ; the eulogies of personal merits 
in biographies are the literature of slaves ; titles and property are the 
honor of slaves ; numerous steles and a huge tomb are the monuments 
of slaves... (first paragraph) All traditional ethics, law, scholarship 
and etiquette are nothing but relics of the feudal system (second para- 


graph).” In this way he waged war on the traditionalists and urged 


rapid westernization. 


Ch’én’s radical progressive thought revolution stimulated the lite- | 


rary revolution of Hu Shih. Agitated by the five-four movement of 


{ 


1919, the campaign became more zealous in character and enlisted many | 


supporters. At this time the successful revolution in neighboring Russia 


had an effect in China, and the influence of the Communists and their | 
activities became quite notable. Scientific rationalism and democracy | 
were linked with materialism ; those who upheld such ideas were | 
impressed with the suppression of Czarism by Soviet Russia. Socialism | 
infiltrated Chinese society around 1921 ; in 1923 the students of Peking 


formed an anti-religious league. In the years 1924-1925 the Socialists 


accelerated their activities and attracted the young intelligentsia, the | 
majority of which were university students. These latter passionately | 


endorsed and acted to carry out the social revolution. 

All these trends tended to make religion an object of criticism and 
derision ; the participants in these revolutionary movements regarded 
religion as a paralysis of human reason, as a check on human liberty 
and as an impediment to man’s progress. It is easy to see why they con- 
sidered the medieval Buddhist and Taoist temples, inactive in society, 


as useless things which should be destroyed. During this period some | 
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yrapid zealous defenders of Buddhism, who had made reflections on the long 
on the | tradition of Buddhism, came forth, but mainly among the conservative 
‘am of | classes. The Buddhists themselves unified somewhat in order to protect 
ied to | themselves, but the revolution between the Ch’ing dynasty and the 
1-hsiu, | Chinese Republic spelled disaster for the medieval religious orders. 
ournal | During the confusion which reigned in the first years of the Republic, 
hip of | government officials, military and local gentry confiscated temple pro- 
ligion. __ perty in the name of the Republic, but added these properties to their 
nought | own personal lands. The success of certain movements in favor of the 
econ- | breakdown of tradition nourished the feelings of antipathy for ancient 
| things ; these movements, connected with international movements of 
t issue | liberalism and socialism in China, resulted in the appropriation of 
ec and temples for education, popular museums, local government offices, agri- 
nd not | cultural laboratories, soldiers’ barracks or even jails. I have seen many 
ificial, _ such examples in Shan-tung, Ho-pei, Shan-hsi and elsewhere ; here I 
uction shall cite some literature which will illustrate the conversion and des- 
peror, | truction of temples as well as the opinions of Chinese leaders on Bud- 
ments  dhism. 
merits The Hsii-shui hsien hsin chih (New Gazetteer of Hsii-shui hsien), 
re the 1932, section on religion concerning Buddhism, reports : “Now civili- 
iments zation has been introduced, and the government has been ameliorated. 
arship Many of the temples which had been abandoned have been converted 
para- _ into schools, and temple properties are being used for educational funds. 
urged | At present traces of Buddhism can be scarcely noticed in the villages 
| of Hsii-shui hsien.” The Yéan-shih hsien chih (Gazetteer of Yéian-shih 
e lite- | hsien), 1931, says: “Formerly when Buddhism flourished the wealthier 
ent of | villages had temples. Now, since the revolution, the properties of each 
many | of these temples have been used for educational funds. The Buddhist 
Russia followers have gradually diminished until today they are very few, 
i their | almost non-existent.” However, this gazetteer lists fifty-six temples 
acracy | which still exist. The social survey of Ting-hsien (Ting-hsien shé hui 
were | kai k’uang t’iao ch’a) of 1928, compiled by Li Ching-han, offers some 
ialism | interesting information on religions ; the following statistics show how 
’eking = many temples were destroyed over the period from 1882 to 1928. 
‘ialists 


a, the Date Number of Temples destroyed 
nately 1882 l 
1889 1 
d 1899 1 
nde 1900 27 
arded 1902 1 
iberty | 1904 6 
y con- | aon , 
ciety, 1907 ; 








1909 8 
1910 10 
1911 6 
1912 > 
1913 2 
1914 200 
1915 45 
1916 l 
1917 5 
1926 1 
1928 1 

Total $27 


We can see by this table, from the declining years of the Ch’ing dynasty 
through the early years of the Chinese Republic, especially the first 
twenty years of the twentieth century, how the powerless religious orders, 
expelled from official circles and the intellectual classes, existing only 
among the lower classes, lost so many temples. This survey was made 
in 1928, but later the movement to confiscate temples and temple pro- 
perties for educational purposes and other public works increased in 
strength rather than declined. 

Sun Wén (Sun Yat-sen), father of the Chinese Republic and advocate 
of the three principles of Chinese democracy (san min chu yi), passed 
away March 12, 1925, in Peking ; his dying words—“the revolution is 
not a success ; friends, do your best”—agitated members of the National 
Party (Kuomintang). In 1927 the National Party of Chiang Chieh-shih 
(Chiang Kai-shek) was elected ; the following year Chiang terminated 
his northern campaign and succeeded in unifying the whole of China. 
Members, especially the younger members, of the Kuomintang were 
jubilant that now they had the opportunity to forcefully put into effect 
the san min chu yi. The party led the movement to destroy superstitions ; 
members of the party, student sympathizers, intellectuals, etc., were in 
fanatical haste to destroy all ancient things. Communism and the anti- 
religion movement in Russia attracted many youths at this time. The 
laws prohibiting concubines (February, 1928), the binding of women’s 
feet (April, 1928), and pigtails (May, 1928) were issued successively. 
Other laws to prohibit superstitious professions, such as the act dissolv- 
ing the professions of oracles, astrologers, sorcerers and geomancers 
(September, 1928), the prohibition of all varieties of non-scientific 
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doctors (April, 1929), and orders breaking up all sorts of religious socie- | 


ties, were issued. The “Criteria for the preservation and destruction of 
temples” were decreed in November of 1928, and many Buddhist and 
Taoist images were destroyed, monks expelled from their temples, and 


temple buildings confiscated by the government. The execution of this | 


destruction of superstitions by the destruction of images was accompa- 
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nied by much ostentatious propaganda. The newspapers reported such 
every day ; I myself encountered some of these examples. 

The Ch’én hsin pao of February 6, 1929, under the title Sou shén 
chi! (Record of the search for gods), with subtitle “The throwing out 
of clay and wooden images”, described the destruction of images at 
T’ai-yiian in Shan-hsi. 


“Today the 3lst of January the destruction of images was carried out as 
previously announced. A beautiful morning, observers flanked the temple like a 
wall. Those who were in charge of the destruction did their best and completed 
by midday their task of breaking all the clay and wooden images of all the 
temples that they had planned to destroy. By decision of the fourth conference of 
the committee of propaganda and preparation of the destruction of superstitions, 
the company of execution consisted of members of the Kuomintang, policemen, 
citizens and the heads and assistant-heads of the city blocks. The headquarters of 
the T’ai-yiian troops sent three hundred soldiers who were divided into twenty 
groups ; the police office sent one hundred twenty men who were divided into eight 
groups ; the Kuomintang sent sixty men, divided into four groups; the leader of 
the chiefs of city blocks sent one hundred twenty men, divided into eight groups ; 
the citizen guilds sent thirty men, divided into two groups: a total of six hundred 
thirty men. These six hundred thirty men were divided into forty-two squads, each 
squad headed by a squadron leader. At 10.00 a.m. these squads for the destruction 
of superstitions gathered at the headquarters of the Kuomintang of T’ai-yiian ; 
the leader of the whole company made a speech. Then the forty-two squads, hold- 
ing high their banners on which their squad number, “Company of destroying 
images”, was written, carrying their shovels, sticks, ropes and brooms, marched to 
the temples to which they had been ordered to proceed. The committee had inves- 
tigated beforehand all the city temples, had selected and reserved the temples of 
Kuan-ti, Confucius, Lii-tsu and Kuan-yin. The squads proceeded to some forty-one 
temples, such as those of Tung-yiich, Nai-nai, Lung-wén, T’ien-ti, Ts’ai-shén, 
Wu-tao, Ma-wang, T’ai-shan, Shéng-mu, Niang-niang, Ho-shén, Ch’éng-huang, 
Ti-tsang and Chiu-hsien, where they destroyed the sacred images. A rubbish cart 
followed them to sweep away the remains and carry them off to the dump heap.” 


This passage is based on the report, much of which is propaganda in 
character, of the members of the Kuomintang of T’ai-yiian who wished to 
boast of their activity in support of the new policies of the revolution, 
and continues to say that this destruction was carried out with the con- 
sent and applause of the T’ai-yiian populace. Is that true ? 

On the day following the destruction of images in Ta-t’ung (Shan-hsi) 
by police, army and members of the Kuomintang, I visited Ta-t’ung 
and heard the real story of the destruction. When the leader of the 
destroying company ordered the breaking down of images, the soldiers 
hesitated from fear and refused to budge. The leader shot the image in 
the breast and persuaded the soldiers that there is no need to fear for 


1A play on words here: the Sou shén chi is in reality the title of a famous col- 
lection of weird and fantastic tales of the supernatural, collected by Kan Pao of the 
Chin dynasty, to which additions were made in later years.—trans. 
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“the god is already dead”. Only then did the soldiers go forward, remove 
the head and arms, pull down the image from the altar, and carry it 
away with them. But many people observed this in silence, and, after 
the police, army and Kuomintang members had left, they began to wail 
in a loud voice. 

Even the soldiers, commanded to destroy, were in awe of the gods, 
and the lives of the common people depended upon prayers to the gods. 
Not everywhere did they observe this destruction in silence. In Pao-ting 
a revolt occurred in connection with the destruction of Ch’éng-huang 
temple ; in Chén-hai hsien (Ché-chiang) members of the Kuomintang 
who dared destroy images were beaten with sticks and kicked by the 
people, some were nearly killed. 

Scholarly circles also protested against the movement of destroying 
superstitions which was carried out too severely under the leadership 
of younger members of the Kuomintang. These leaders neglected the 
actual life of the lower-class peoples and their low level of intelligence ; 
they lacked all sympathy for the spiritual life of lower-class peoples who 
inevitably relied on gods and Buddhas. Some scholars even advised in 
the newspapers that the movement to destroy superstitions cannot be 
successful if the destruction of images takes place before the propaga- 
tion of scientific knowledge to the people. Inside the government objec- 
tions were raised against the severe destruction of temples, and at long 
last, in February 1929, the government issued an order halting the 
destruction for a period of three months : after discussion the govern- 
ment will make known a better method for destruction. 

The “Criteria for the preservation and destruction of temples” had 
been issued in November, 1928, by the Department of the Interior when 
the movement for destroying superstitions was causing a whirlwind all 
over China. This act gave practical criteria to lead this movement, and 
the criteria reflect not only a phase of actual religion in China but also 
the opinion of the government’s leaders on religion. The introduction 
says : 

“After careful study we have arrived at the following criteria for 
the preservation and destruction of temples. Superstitions are an obstacle 
to evolution ; the so-called God-right is a policy which befuddles the 
people. President Sun Chung-shan (Yat-sen) outlined the process of 
evolution to people’s rights when he lectured on this subject. The God- 
right changed to monarch’s rights, and the monarch’s rights changed 
to people’s rights. The time of God-right belongs to the very ancient 
past ; now our party is going to effect the revolutionary government, 
and we must do all in our power to sweep away everything that checks 
our people’s rights. Hence, the following criteria which are derived 
from the study of the Chinese Classics, histories and various religious 
texts.” : 
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An historical explanation is given in three chapters, entitled 1) the 
origin of temples, 2) the flourishing of superstitious temples, and 3) the 
history of destroying superstitions by former sages. The criteria desig- 
nated two kinds of temples to preserve : 

“I. Temples dedicated to the former sages: Fu Hsi, Shén-nung, 
Huang-ti, Lei-tsu (taught silk-worm breeding to the people), Ts’ang- 
chieh (invented writing), Hou-chi (taught agriculture), the great Yi, Con- 
fucius, Mencius, Kung-hsii Pan (sage of handicraft and machines), Yiieh 
Fei, Kuan Yii. These twelve sages contributed much to the development 
of the Chinese race, scholarship, state and society. Consequently, we 
should preserve the temples dedicated to them and memorize their 
merits.” 

“II. Temples of religion. Religion is the teaching of a God that 
postulates God, possesses its own commandments, and obliges man to 
worship and to have faith. Two sorts of religion exist: first, mono- 
theism, which is worship of a single God ; second, polytheism, which is 
the worship of many gods. The present national government governs 
all China by one party, and the platform of the Kuomintang declares 
absolute freedom of religion. Therefore, all temples of religion should 
be preserved ; however, those false gods that pretend to be orthodox 
should be destroyed along with the superstitious temples. Of mono- 
theistic religions there are Islam and Christianity, which are both great 
world religions ; of polytheistic religions there are Buddhism and Tao- 
ism. The main deities of Buddhism, all mentioned in the sacred scrip- 
tures, are Sakyamuni (the founder), Ti-ts’ang, Maitreya, Manjuéri, 
Avalokite$vara and Bodhidharma. But this religion is not good, because 
salvation depends upon monks reading sutras after the person has died. 
The patrons of Taoism are Yiian-shih t’ien-tsun, and T’ai-shang lao- 
chiin (Lao-tzu). Taoism is the traditional Chinese religion founded by 
Chang Tao-ling of the Latter Han, but it is mixed with magical prac- 
tices because this order had no eminent men. The Jao té ching of Lao- 
tzu is an eminent sacred book which Chinese philosophers esteem highly. 
The followers of Taoism should rely solely on this book. The gods Yiian- 
shih t’ien-tsun and the Three Ministers (san kuan) are ridiculous fabri- 
cations, even T’ien-shih and Lii-tsu (Li T’ung-p’in) have little appeal. 
We must prohibit talismans and magical charms which seduce the 
people. It is also ridiculous to pay Taoists to read scriptures after the 
decease of someone.” 

Two kinds of temples are to be destroyed : 

“I. Temples dedicated to ancient deities : gods of the heavenly bodies, 
such as sun, moon, Huo-shén, Kuei-hsing and Wén-ch’ang ; gods of the 
mountains, rivers and lands, such as Wu-yiieh, Ssii-tu, Tung-yiieh ta-ti, 
Hai-shén, Lung-wang, Ch’éng-huang, T’u-ti, Pa-ch’a, Ts’ao-shén, etc. ; 


| gods of heavenly phenomena, such as Féng-shén, Yiin-shén, Lei-shén, 
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etc. These gods have been recognized since ancient times and were 
worshipped ; they were even consecrated by former governments, and 
were incorporated in the ceremonial codes of the Ming and Ch’ing 


dynasties. The improvement of science proves that their consecration is 


meaningless. They have no existential value.” 


“II. Temples promoting superstitions : the immortal Chang, Sung- | 
tzii niang-niang, Ts’ai-shén (Wén and Wu), Erh-lang-shén, Wén-shén, | 


Tou-shén, Ch’i-t’ien Ta-shéng (the monkey-faced god), Shih-ch’ien 
temples, temples of the immortal fox, etc. These pretend to be religion, 
but they are not worthy of worship. Their origin is either animals, or 


folk-tales, or popular novels, and, needless to say, they should be de- 


stroyed and prohibited.” 

The conclusion follows: “The rites of worship should be altered. 
God-right has now been changed to a term of the past ; monarch’s rights 
should also be rejected. We Chinese, the descendants of the eminent 


Shén-nung, shall be laughed at by the world if we pray for miracles | 


everyday from gods of clay and wood. Then to compete with the foreign 


powers and to seek the eternal survival of our race will be hopeless. | 


We should not continue the traditional religious celebrations in honor 
of Heaven, Earth, Mountains and Rivers. To worship the former sages 
is to pay respect to the memory of those personalities, and to appreciate 
their scholarship and merits. But we should surrender such habits as 
burning incense, kneeling and offering animals. We should prohibit, 
in order to reform our customs, the offering of incense, pilgrimages to 
holy mountains, and the masses for starving ghosts (the dead) in the 
temples.” 

The destruction of images, such as the above mentioned destruction 
in Shan-hsi, was carried out according to these criteria of the central 
government, so images of the Buddhas and Bodhisattvas escaped destruc- 
tion. But as a matter of fact, Buddhism and Taoism were mixed with 
popular temples, Buddhist monks inhabited temples which were to be 


destroyed, and some images that were to be destroyed were enshrined — 


in Buddhist temples. This resulted in the implication of Buddhist tem- 
ples and monks in the wholesale destruction. Besides, even if Buddhist 
temples and monks were exonerated from the destruction of super- 
stitions, the old-fashioned Buddhist monks and temples were unable 
to compete in a changing society where a revolution was taking place 
and a movement to modernize in accord with the san min chu yi was in 
motion. The younger leaders of the Kuomintang, excited by the realiza- 
tion of a dream of many years, considered Buddhist monks and temples 
as useless and harmful to the fulfilment of the new society. 


~~ 


A chapter entitled “Religion” in volume six of the school text, | 
Ch'ien chi hsiao hsiieh hsiao ch’ang shih tu pén, texts of the New Order | 


published by-the World Book Company in May, 1927, says, “The pre- | 
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vailing religions are Buddhism, Christianity and Islam,” and presents 
a summary of the three religions. In conclusion the book relates the 
trend of religion for the future: “The aim of religion is to posit the 
teaching of God, set up commandments, and give man the opportunity 
to worship. In uncivilized times religion was able to control the human 
mind. In modern times, due to the advance of science, true reality is 
being brought to light day by day, and religious activity has gradually 
disappeared.” We conclude from this statement that the educational 
leaders of the new national government thought that religion should 
disappear in face of the advances made by science, that religions, found- 
ed in the past as a means to rule the people, would soon be useless. 
Under such leaders there is no reason for Buddhist monks and temples 
to be respected. 

Among such a trend of ideas with respect to religion, the setting up 
of the government in 1928 at Nanking, and the government decree for 
the control of temples, the surprised Buddhists had cause to join together 
and raise a cry of protest. Fa-fang, important disciple of T’ai-hsi, the 
most representative leader of the progressive faction of the Buddhist 
order, writes about this period in the journal Hai ch’ao yin (vol. 17, no. 7, 
1936), the largest Buddhist journal in China : 

“Once the revolutionary government had set up their capital in 
Nanking in 1928, the movement to expel monks and confiscate temple 
property became more and more active. At the first meeting of educa- 
tors from all parts of China, Prof. T’ai Shuang-ch’iu of Chung-yang 
University proposed to confiscate temple property for educational funds. 
Then the movement of ‘temple property for the support of schools’ 
(miao ch’an hsing hstieh) spread all over China. The government could 
not suppress the movement for fear of public opinion. T’ai-hsii and 
others organized a Society of Chinese Buddhism (Chung kuo fo chiao 
hui) in an attempt to throttle the miao ch’an hsing hsiieh, but T’ai-hsi 
went abroad, and the organization of the Society was not a success. In 
January, 1929, the government issued an act for the control of temple 
property, in which the ownership and control of temple property were 
highly unfavorable to Buddhist monks and nuns. Consequently, the 
Buddhists organized another Society of Chinese Buddhism, which check- 
ed the appropriation of temple property. Buddhist anxiety was abated. 
On January 30, 1930, the former act was repealed, and a new act of 
thirteen articles for the control of temples was promulgated. In this 
same year Prof. T’ai Shuang-ch’iu organized the Society for promoting 
‘temple property for the support of schools’, with the intention of car- 
tying out this aim according to the plan of 1928...” 

The act of January, 1929, which created such a stir among the 
Buddhists all over China, created committees to control temple property. 
These committees consisted of local government functionaries, local 
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society members, and monks, but the number of monks on each com- 
mittee should be less than half of the total number of members. Each 
temple, depending upon its wealth, should permit the operation of the 
following institutions : 

1. primary school, secondary school, winter school, night school ; 

2. library, reading-room for newspapers, lecture hall ; 

8. public gymnasium ; 

4. institution for the handicapped, orphanage, old folks’ home, nursery ; 
5 hospital for the poor ; 

6. charity for the poor ; 

7 cooperatives for local needs. 


Temples inhabited by monks who are irresponsible towards their dis- 
cipline, or who are disloyal to the Kuomintang, or who infract good 
customs, should be put into disuse or confiscated ; the local government 
should confiscate the temple property for purposes of public benefits. 

The monks unified and carried out a furious reactionary movement ; 
at last they were successful in softening the act to open the temples for 
public use under the monks’ control. The monks could not remain for- 
ever aloof and independent from society, they had an obligation to 
utilize the temples for the welfare of the public. 

The Society for promoting “temple property for the support of 
schools” was organized in November, 1930, at the National University 
of Chung-yang of Nanking. Their declaration of aims states : 


“We have organized our Society at a time when national finances are next 





— 


to nothing, the life of the people is on a low standard, and expenses for education | 
are nil. For the future of our country and the happiness of the people, we | 


enumerate the following five reasons for the founding of our organization. 

1. To make the foundation of the nation and the party strong by means of 
miao ch’an hsing hsiieh. The foundation of the state in a period of revolution 
lies in education, but our country now is so busy with many things that we are 
unable to spend a large part of the national income on education. We must 
seek other sources of money. There is an immense amount of temple property 
in China; according to a reliable estimate one prefecture only, Tan-tu in Ché- 
chiang, accounted for 50,000,000 Chinese dollars of temple property. On this 
basis the total wealth of temple property in China would amount to more than 
several hundred millions of dollars. Is it not regrettable to let such vast property 
go to ruin in the hands of monks and nuns? If we appropriate this property 
for educational funds, we can solve the urgent problem of compulsory education 
and the education of the people. We therefore propose miao ch’an hsing hsiieh 
to promote education and make the foundation of the government and the party 
strong. 

2. To equalize the burden of expense for education by means of miao ch’an 
hsing hsiieh. The expenses for education in China are mainly paid for by field 
taxation, salt taxation and other various sorts of taxation. According to a 
reliable investigation ten per cent of the educational budget in Chiang-su is 
derived from field taxation. We have several hundred sorts of taxation, both 
direct and indirect, taxes on cloth, food, housing, transportation, etc. These 


a 








etc 








com- 
Each 
f the 


sery ; 


- dis- 
good 
iment 
efits. 
nent ; 
*s for 
. for- 
on to 


rt of 


ersity 


e next 
cation 








[eRe ree eer ee 


ee 


ee 


le, we | 


ans of 
lution 
ve are 
must 
operty 
| Ché- 
n this 
- than 
operty 
operty 
cation 
hsiieh 
party 


ch’an 
» field 
to a 
-su is 
. both 
These 








JAPANESE AND CHINESE BUDDHISM IN THE 20TH CENT. 595 


taxes affect the lives of the poor people ; harm is done by such taxation. Only 
the monks, small in number, possess much property, which they use at their 
own discretion, and do not contribute to education. We propose to carry out 
miao ch’an hsing hsiieh in order to equalize the burden and free the people of 
many difficulties. 

8. To realize the policy of the party by means of miao ch’an hsing hsiieh. 
It is the purpose of democracy of the party to expel the large landowners and 
capitalists who interfere with the free development of the farmers and workers. 
Many monks and nuns possess 1000 houses and 1000 acres of fields; they are 
at the same time large landowners and big capitalists. If the government does 
not take away their property and check their development indirectly by such an 
act, they will probably become a big obstacle to the realization of Kuomintang 
policy in future days. If so, the farmers and workers will fall into a miserable 
condition. We propose miao ch’an hsing hsiieh to ensure the happiness of the 
farmers and workers, and to put into effect the democracy of the Kuomintang. 

4. Miao ch’an hsing hsiieh has a long history. We have an example from 
the time of the Sung dynasty. At the end of the Ch’ing dynasty Chang Chih- 
t'ung persuaded the government to carry out this policy and was successful. In 
the time of the Chinese Republic Yiian Shih-k’ai and Hsii Shih-ch’ang both 
planned to control temple property. President Sun also proposed to do this at 
Canton, and partially carried it into effect. It is already normal to use temples 
as schoolhouses, and many temple properties have become school properties. 
The present situation of Chinese education owes much to this sort of movement. 
We propose miao ch’an hsing hsiieh in order to follow in the footsteps of our 
predecessors, and to promote education-in China for the future. 

5. Miao ch’an hsing hsiieh stems from the consensus of opinion of educational 
circles of all China. The educational circles of China have realized the importance 
of miao ch’an hsing hstieh. The educational board of each city and each province 
has decided to effect miao ch’an hsing hsiieh, just as when the wind blows the 
clouds appear. For instance, in Hu-pei, Kuang-tung, Chiang-su and Shan-tung, 
the educational leaders have all decided in favor of the plan of miao ch’an hsing 
hsiieh. The board of Ché-chiang University has decided to allot one quarter of 
the temple property for educational funds. Educational conferences all over China 
have also voted in favor of miao ch’an hsing hsiieh. We can say that this represents 
one of the major public opinions of China. We propose to carry out miao ch’an 
hsing hsiieh as quickly as possible, concentrating thereon the powers of the 
educational circles of all China.” 


As seen here, decisions in conference to effectuate miao ch’an hsing 
hstieh were made already in Ho-nan, Hu-pei, Kuang-tung, Ché-chiang, 
etc. The influence of the American-educated T’ai Shuang-ch’iu and his 
powerful movement on educational circles was large. In the journal 
Chiang-hsi chiao yii (vol. 2, no. 1), published every three months, ap- 
peared a plan of the Department of Education of Chiang-hsi province to 
establish primary schools in every village, which is entitled “You should 
make use of temples in villages for schoolhouses at once”. In the next 
issue appeared an article entitled “Science and Religion”, in which it 
is said : “The knowledge of mankind progresses day by day. The knowl- 
edge of ancient man comes from the religious sense ; present-day knowl- 
edge is scientific knowledge. Science supersedes religion: this is the 
teaching of the late President Sun Chung-shan (Yat-sen).” Such opinions 











differ from that of Chang Chih-t’ung which was derived from Con- 
fucianism. Yet the mode of thinking behind the opinions, whether from 
the end of the Ch’ing dynasty or from the time of the Chinese Republic, 
remains the same. Both deny an existential value to Buddhist and Tao- 
ist monks as religious people, and that their temples have any relation 
to the religious life of the people. 

Again in 1935, this movement reoccurred in several places, but during 
this time the Buddhists themselves began to work for education and 
other public works, of course, under the pressure of the government and 
public opinion. The Buddhists also began to work in a positive fashion 
to spread the gospel of Buddhism. The monk Ta-hsing published his 
Memoirs of the Religious Difficulties during the last Fifteen Years in 
1935, in which he said : “There are twenty schools in my native village. 
Only one has erected a new schoolhouse; all the others use temple 
buildings.” This shows to what extent temples were converted and 
Buddhists shaken by the miao ch’an hsing hsiieh in the last thirty to 
forty years. 

During the period which followed the decadent age of the end of 
the Ch’ing dynasty, temples were ruined and monks put in very dif- 
ficult positions due to the wars between local armies during the revolu- 
tion, the ensuing troubles with the foreign powers, and the activities of 
the Communist armies. For example, in 1928, the temples of K’ai-féng 
and Hsin-yang in Ho-nan were demolished and their properties ap- 
propriated by “the Christian general” Féng Yii-hsiang. Let’s see what 
position Buddhism held in the Chinese Republic and how large the 
order was in comparison with other religions in China; here I quote 


the statistics of religion in some of the main cities and two of the | 
leading provinces from the China Yearbook, 1936, published by the | 


Shanghai Daily Press. 


Nanking (Journal of Chinese Economics, Nanking, Survey of 1933) 


Name of religion Men Women Total 
Buddhism 13,389 17,518 30,902 
Taoism 216 89 $05 
Islam 18,088 12,725 30,813 
Christianity (Prot.) 1,277 1,110 2,387 
Christianity (Catholic) 183 93 276 
Others 59 25 84 








Total 
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64,768 


Shanghai (Report of Shanghai Municipal Bureau, Dec., 1934) 


Name of religion 


JAPANESE AND CHINESE BUDDHISM IN THE 20TH CENT. 


No. of temples 





or churches 
Buddhism temples $16 
convents 98 
Taoism 25 
Islam 8 
Catholicism 29 
Protestantism 52 
Total 528 
Canton (Survey of Canton, 1932) 
Name of religion Men Women 
Buddhism 5,212 8,376 
Taoism 299 197 
Islam 1,047 1,109 
Protestantism 2,951 $,201 
Catholicism 433 696 
Total 9,941 13,579 
Peking (Survey of City Hall, 1932) 
Name of religion Men Women 
Buddhism 402,908 263,968 
Taoism 346 19 
Islam 25,988 17,574 
Protestantism 8,751 8,115 
Catholicism 4,225 $,328 
Others 472,874 282,702 
Total 910,087 570,701 
Chiang-su Province (Census of the Province, 1931) 
Name of religion Men Women 
Buddhism $17,597 346,829 
Taoism 35,822 27,164 
Islam : 12,6381 11,306 
Catholicism 34,323 80,702 
Protestantism 12,487 7,981 
Total 412,860 423,982 
An-huei Province (Census of the Province, 1933) 
Name of religion No. of adherents 
Buddhism 9,668 
Taoism 2,542 
Islam 1,802 
Protestantism 902 
Catholicism 811 
Others 768 





Size of 
congregation 


monks 


nuns 


1,067 
401 
596 

6,866 

18,372 

9,708 

37,005 


Total 
13.588 
496 
2,156 
6,152 
1,129 
23,521 


Total 
666,866 
365 
43,562 
6,866 
7,553 
755,576 
1480,788 


Total 
664,426 
62,986 
23,937 
65,025 
20,468 
836,842 








These statistics show that the Buddhists are the largest in number 
among the religions of modern China in the main cities and provinces. 

Then how big is the whole Buddhist order of China ? Somebody in 
Chinese Buddhist circles in recent years guessed roughly that the monks 
number several millions, of whom two hundred thousand are nuns. In 


1936, the Chinese Buddhist Society of Shanghai, relying on reports from | 


their branch offices of each prefecture, which is more reliable, estimated : 
“The number of temples as 267,000, and the number of monks and 
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nuns as 638,000, but we recognize the number of followers as more than | 


five times the number of monks and nuns. These figures, however, do 
not include the five provinces, Ssii-ch’uan, Ho-nan, Chiang-hsi, An-huei 


and Hu-nan, which are in a constant state of change due to Communist | 


movements. The figures also omit the number of Lamaist temples and 
monks, because they are difficult to count accurately since they are ad- 
dicted to moving around from place to place. We can say in any case 
that there are many numbers of them in Ché-chiang, An-huei, Chiang- 
hsi, Kuang-tung and Fu-chien, especially in Ché-chiang and Chiang-su. 
They are also found, but in smaller numbers, in Ssii-ch’uan, Hu-pei and 
Hu-nan provinces ; there are many Lamaists in and outside of Peking in 
north China, but few in other parts of north China. There are many 
ruined temples in north China where the education or discipline of the 
monks was low. Generally speaking, these monks are lacking in religious 
character.” 

In any case, Buddhist temples and monks existed all over China, but 


many of them were inactive. I do not deny that these temples were in | 


the process of decaying. Still the religious orders all over China have | 


a long history, deeply rooted in the folk-life of the nation, and will 
never disappear. In fact, stimulated by pressures from the inside and 
outside, they have the potential to stand up and awaken Buddhism from 
its state of hibernation. Still, decay is not the only facet of Buddhism 
during the Chinese Republic ; the Buddhists have also shown themselves 
capable of restoration, evolution and revival. 

I have seen for myself the shock and decay of modern Chinese 
Buddhism, but I must add one more thing concerning the revival move- 
ments of Chinese Buddhism by the Buddhists themselves, monks and 
laity. 

1. Movement for the organization of all Chinese Buddhists. 

No organization like a sect in Japanese Buddhism exists in Chinese 
Buddhism. Furthermore, no institution unifying the Buddhists exists. 
The movement of “temple property for the support of schools” made 
the Chinese Buddhists feel the necessity to create such an organization, 
and attempts were quickly made. As early as 1912 Li Hsii-cho, Ou-yang 
Ch’ien and other intellectual Buddhist followers advised monks and 
laity to form a Chinese Buddhist Society (Chung kuo fo chiao hui), 
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while monks, such as Ch’i-ch’an, with support from Ti-hsietn, T’ai-hsii, 
etc., initiated another Chinese Buddhist Society (Chung kua fo chiao 
ts’‘ung hui) to protect temple property and propagate the genuine teach- 
ing of Buddhism. When temple property had been secured for the 
Buddhists, these organizations lost their raison d’étre and halted their 
activity. In 1929, when the Act for the Control of Temple Property was 
issued, the Chung kuo fo chiao hui was again organized by monks and 
laity. There ensued, however, trouble in the ranks of the organization, 
between progressive and conservative elements. In 1936, the government 
advised the Chinese Buddhist Society to make reforms, and much dis- 
cussion on such a reformation was thus sparked among the Buddhists. 
The least that can be said about the Chinese Buddhist Society is that 
it has stimulated hope among the monks and laity for the revival and 
reformation of the Buddhist order. 

2. Activity of Buddhists in social education and propaganda. 

Due mainly to the outside pressure of the “temple property for the 
support of schools”, the Buddhist monks themselves began to engage in 
educational activity of their own free will. Primary education, adult 
education and charities were assisted ; famous monks held public 
services and gave lectures on the Buddhist scriptures to as many as 


| 1000 people at a time, both male and female. In 1935, Ta-wu joyously 
| exclaimed in his Trends of Chinese Buddhism in the last Fifteen Years : 


“The most favorable thing in the history of modern Chinese Buddhism is 
the rapid increase in the number of followers. Because Chinese Buddhism had 
been the property solely of the monks living inside temples, who did not wish 
to propagate Buddhism among the populace, Buddhism was in the state of decay. 
But now the temple gates have been thrown wide open with no obstacles.” (Hai 
ch’ao yin, vol. 16, no. 1). 


The Norwegian missionary Reichelt writes in his Truth and Tra- 
dition in Chinese Buddhism, revised edition, 1934 : 


“In recent years not a few people have approached Buddhism, this is related 
to the recent Buddhist revival movement. When the author visited many important 
temples, they were in the process of repairing the buildings and enlarging the 
dormitories. This is due to the increase in visits of pilgrims. Even the intellectuals, 
sincere Confucianists and educators come to temples to practice meditation, some- 
times for a long time, sometimes only for a short time.” 


Not only had they repaired and enlarged Buddhist temples, but they 
built new temples, such as the Fa-ts’ang ssii in the French concession 
of Shanghai and Chan-shan ssii in Ch’ing-tao: in these temples the 
propaganda activities of able monks succeeded in gaining many influen- 
tial followers. The former temple was a three-storey new style building 











with modern equipment ; there lectures on scriptures on the third floor 
could be heard on the first floor by public address system. I have once 
visited this temple, and seen the large audiences in attendance at the 
lectures. 

8. Activity of the Buddhist laity. 

Intellectuals in education and wealthy Buddhist followers of the 
upper class assisted in an important part of Buddhist activity. They or- 
ganized groups of laity in various cities, founded societies of good works 
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and libraries, and cooperated with educated monks in promoting studies | 


and evangelization. This gave some monks a chance to reflect and change 


—_ 


their ways ; it was also useful in giving food for thought to the other | 


intellectuals with anti-Buddhist sentiments. Even scholars in the uni- 
versities began to study philosophy and history of Buddhism, because 


they came to recognize the importance of Buddhism in Chinese cultural | 
history. This caused to some extent a re-evaluation of genuine Buddhism, | 


which was similar to the re-evaluation which took place in Japan during 
the Meiji and Taisho periods. 
4. Studies and publications. 


Activity in the field of publication, which the layman Yang Jén-shan | 
had begun towards the end of the Ch’ing dynasty, was continued by | 


monks and laity alike during the Chinese Republic. The Nanking Budd- | 
hist Press (Chin-ling k’o ching ch’u) and other Buddhist publishers print- 
ed cheap editions of various Buddhist scriptures and circulated them 
through Buddhist bookstores in various temples all over China. These 








publications were sometimes made in conjunction with Buddhist librar- 


ies and other Buddhist organizations of study ; the activity was ex- 


tremely important in attempting to revive Buddhism. They also printed | 
scholarly works, such as the reproduction of the Dainihon zukuzokyé, | 
a re-edition of the Ch’i-sha edition (southern Sung) of the Tripitaka, | 
and a re-edition of a rare private edition of the Chin dynasty Tripitaka | 
(Sung ts’ang yi chén) that was found in Shan-hsi province. 

Scholarly institutions were formed. The College of Buddhist Studies | 
(Nei hsiieh yiian) at Nanking, led by Ou-yang Ch’ien (Ching-wu), a 
pupil of Yang Jén-shan, concentrated on Buddhist theories, set up an | 
elaborate system for study, reading Indian, Tibetan and Japanese litera- 
ture for comparison, and published regularly their results. The Society 
for Study of the Three Periods (San shih hsiieh hui) at Peking, under 
the leadership of Han Té-ch’ing (Ch’ing-ching), studied mainly the) 
Chinese versions of the Buddhist scriptures ; their speciality was Wei- 
shih philosophy (Vijiiaptimatraté). The College of Buddhist Studies 
(Fo hstieh yiian) at Wu-ch’ang, headed by T’ai-hsii and his pupils, 
conducted research and re-educated the monks in both discipline and 
study. 

Journals appeared in both the field of research and the field of pro- 
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paganda. According to Lowenthal’s statistics published in 1940, “Eight 
Buddhist journals appeared from 1912 to 1919, i.e. from the beginning 
of the Chinese Republic to the end of World War I ; fifteen new journals 
appeared from 1920 to 1927, twelve of these fifteen survived to a later 
date. Forty more journals appeared from 1928 to 1933, sixteen of these 
survived. Thirty-nine more appeared from 1934 to 1939, and only six 
of them were discontinued” (The Religious Periodical Press in China, 
ch. 4). Among all this prosperity of journals, Hai ch’ao yin was the 
highest in quality and had the largest circulation. 

5. Leaders wishing to reform the clergy. 

Many leaders, such as Ti-hsien, Yin-kuang, Tao-chieh and T’ai-hsii, 
emerged from the clergy, who wished to reform Chinese Buddhist circles 
and spread the true teaching of Buddha. Each made headway from his 
own viewpoint in the work of propaganda and reformation. The most 
active, T’ai-hsii, started a movement to reform the clerical system, 
temple property and teachings, and educated many progressive pupils 
in the midst of attacks from the “old school”. He established relations 
with foreign Buddhists, and sent monks to study in Tibet, India and 
Japan. He founded the Universal Buddhist College (Shih chieh fo hsiieh 
ytian), with headquarters at the College of Buddhist Studies at Wu- 
ch’ang, with the express purpose of modernizing and universalizing 
Buddhism. During World War II he worked actively in the organization 
of an anti- Japanese front. 

At the time of the Sino-Japanese War and World War II, Chinese 
Buddhism was naturally dealt a heavy blow. The Chinese Buddhist 
monks living in Japanese occupied territory aided the Japanese army 
in order to maintain their position, but other devout and respectful 
monks, like Yin-kuang, hated war and preached calmly, yet with deter- 
mination, the teachings of Buddha with respect to peace and human 
welfare. T’ai-hsii, at the head of his followers, moved to Ssii-ch’uan 
where he organized anti-Japanese activities. At the termination of 
hostilities, there was no time to reorganize Buddhist institutions broken 
up by the war before the Chinese National Government was forced to 
retire from the mainland, and the Chinese Communist Republic set up 
in 1949. The religions of China faced an unprecedented crisis ; some 
supposed that all religious institutions would be abolished, as they had 
been in Soviet Russia. Such rumors came to us in Japan quite frequently. 
Famous monks, T’ai-hsii and Yin-kuang included, and other influential 
leaders died successively. The new Communist government suppressed 
both Catholicism and Protestantism, which had been led by foreign 
missionaries. After the expulsion of the foreign missionaries, the Chris- 
tian Church was reorganized under the leadership of Chinese Christians. 
In the course of the revolution some Buddhist and Taoist temples were 
confiscated, images were broken, some monks and nuns were either 
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expelled or secularized. But when the government issued its constitution, 
freedom of religion was declared. Religious institutions were free to 
perform their religious activities in so far as they do not interfere with 
the new government’s policies. Famous historical temples are protected 
by the government as national cultural property, and the expenses for 
repair and maintenance of these temples is paid for by the government. 
A new Chinese Buddhist Society (Chung kuo fo chiao hsieh hui) was 
organized in 1953, and the Society included not only Chinese Buddhists 
but also Tibetan and Mongolian Buddhists. The Society publishes a 
monthly journal Hsien tai fo hstieh with news of their activities. I prefer 
to reserve judgment on the basis of this journal on the present situation 
or the future of Chinese Buddhism. 

Within a short time I shall visit China and have the opportunity to 
see religion in Communist China during a period of three weeks. In 
this short time I shall obviously only see the surface of Buddhist circles 
which have been newly organized. I shall not be able to clarify the real 
state of Buddhism in general nor judge how the Buddhists will survive 
in Communist society. The new China throws an important problem 
at the doorstep of the Chinese Buddhists, one they have never before 
experienced in their long history. It is a problem of the future to 
evaluate accurately, the present time is a time to accumulate reliable 
material sources and objective observations. 
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I.G. LIVCHITZ 


NOUVEAUX DOCUMENTS SUR L’HISTOIRE DE 
L’EGYPTOLOGIE 


"ANNEE 1957 a marqué le 125° anniversaire de la mort de Jean-Fran- 
iy ¢ois Champollion (1790-1832), le grand savant francais qui déchif- 
fra les hiéroglyphes égyptiens restés pendant des siécles une ¢nigme 

pour de nombreuses générations de savants. 

Les archives de l'Union soviétique conservent de nombreux docu- 
ments se rapportant aux activités du fondateur de l’égyptologie. Dans le 
présent article, aprés quelques mots d’introduction, nous publions un 
manuscrit ayant trait au séjour de Champollion en Italie dans les années 
20 du XIX* siécle. 

On sait que Champollion exposa les premiers résultats de ses longues 
recherches sur |’écriture des anciens Egyptiens dans un mémoire intitulé 
Lettre a M. Dacier, relative a l Alphabet des hiéroglyphes phonétiques '. 
Il définit l’existence de l’alphabet hiéroglyphique égyptien dans les 
inscriptions hiéroglyphiques de la période gréco-romaine et donne l’ex- 


1 Cet ouvrage de Champollion a eu trois éditions : 

1. En 1822 il parut sous forme d’une brochure intitulée « Lettre 4 M. Dacier, 
secrétaire perpétuel de l’Académie royale des Inscriptions et Belles-Lettres, 
relative a PA phabet des hiéroglyphes phonétiques employés par les Egyptiens 
pour inscrire sur leurs monuments les titres, les noms et les surnoms des sou- 
verains grecs et romains » ; par M. Champollion le Jeune, a Paris, chez Firmin 
Didot, pére et fils, M DCCC. XXII, pp. 1-52, planches I-IV. 

2. En 1828, cet ouvrage fut réédité en tant que partie intégrante du « Précis du 
systéme hiéroglyphique » par Champollion : « Précis du systéme hiéroglyphique 

es anciens Egyptiens, ou recherches sur les éléments premiers de cette écriture 
sacrée, sur leurs diverses-combinaisons, et sur les rapports de ce systéme avec 
les autres méthodes graphiques égyptiennes, par M. Champollion le Jeune. 
Seconde édition, revue par l’auteur et augmentée de la Lettre 4 M. Dacier, 
relative 4 l’alphabet des hiéroglyphes phonétiques employés par les Egyptiens 
sur leurs monuments de l’époque grecque et de l’époque romaine.» Avec un 
volume de planches. Imprimé, par autorisation de Mer le garde des Sceaux, a 
l'imprimerie royale, M.DCCC. XXVIII, Chapitre II, pp. 41-82 et planches 
IlI-VI. 

8. La troisiéme édition jubilaire a paru en 1922 sous le titre : « Lettre 4 M. Dacier, 
secrétaire ee de l’'Académie royale des Inscriptions et Belles-Lettres, 
relative a PA phabet des hi¢roglyphes phonétiques employés par les Egyptiens 

pour inscrire sur leurs monuments les titres, les noms et les surnoms des souve- 

rains grecs et romains », par M. Champollion le Jeune. Edition du centenaire 
récédée d’une étude sur le déchiffrement par Henri Sottas, directeur d’Etudes 
l’Ecole des Hautes Etudes. A Paris, chez Paul Geuthner, MIDCCCC. XXII, 
pp. 1-84, 1-52, planches I-IV. 
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plication de la lecture de nombreux noms et épithétes hiéroglyphiques 
des gouvernants grecs et romains de l’Egypte. En 1824, parait l’ouvrage 
fondamental de Champollion Précis du systéme hiéroglyphique des 
anciens Egyptiens*, consacré au systéme de l’ancienne écriture égyp- 
tienne dans son ensemble. 

Dés leur publication les travaux de Champollion se trouvérent au 
centre de l’attention du monde scientifique d'Europe. Son nom devint 
largement connu parmi les érudits de différents pays. 


Ces ouvrages, bases d’une nouvelle science, de la science de l’Egypte | 


ancienne, qui ont élargi notre perspective historique sur des millénaires, 
et qui nous ont ouvert un monde nouveau presque inconnu auparavant, 
soulevérent également un vif intérét en Russie. 

Les intellectuels russes d’avant-garde surent estimer |’importance 
de la découverte de Champollion. Ses recherches furent largement dis- 
cutées et hautement appréciées par la presse périodique russe de |’épo- 
que. Le travail fondamental de Champollion fut connu en Russie dés 
avant sa publication, et des exemplaires du Précis du systéme hiérogly- 
phique furent commandés d’avance par les savants russes. Champollion 
était en correspondance avec des savants russes. On connait par exem- 


ple sa correspondance sur des questions de l’ancienne écriture égyptienne _ 


avec le directeur de la Bibliothéque publique de Pétersbourg, président 
de l’Académie des Beaux-Arts, A.N. Olénine (1763-1843) *. Le 10 jan- 


vier 1827 (29 décembre 1826 ancien style), Champollion fut élu membre 


honoraire de l’Académie des Sciences de Pétersbourg. 


En Russie, Champollion connut une grande popularité, et il trouva | 
de chaleureux partisans et des propagandistes de sa théorie. A ce propos | 


il faut mentionner le manuscrit inédit de Stanislaw Szczesny Kossa- 


kowski qui contient un bref exposé du systéme hiéroglyphique de | 


Champollion ‘. 
Stanislaw Szczesny Kossakowski naquit 4 Hambourg en 1795 et 
mourut a Varsovie en 1872. Pendant de nombreuses années il suivit la 


* Précis du systéme hiéroglyphique des anciens Egyptiens, ou recherches sur les 
éléments premiers de cette écriture sacrée, sur leurs diverses combinaisons, et sur les 


i my de ce systéme avec les autres méthodes graphiques égyptiennes. Avec un | 
vo 


ume de planches. Treuttel et Wiirtz, Paris, 1824. La seconde édition de cet ouvrage 
parut en 1828, voir note 1. 

* Voir Matcuinsxy A. V., «[lepenucka }K.®.- Ilamnonsona c A. H. Onennunm. 
Iipo6semui MCTOpHH AOKanMTanMcTuyecKHx OOmecTB». Msqanme Tocyzapcrsennof 
Axagemun Mcropum Marepuanpxott K-pn, Moscou-Léningrad, 1934, N° 4, pp. 72-89. 

*Compte rendu sur le systéme pty 8c de M. Champollion fait pour Son 
Excellence M. d'Italinsky par le comte Kossakowski. Sur la page de dédicace: 
Hommage de l'auteur 4 Son Excellence Monsieur le Comte de Suchtelen, général en 
chef au service de S. M. l’'Empereur, etc., etc., etc. 

Le manuscrit est conservé dans la Section des Manuscrits de l'Institut des Etudes 
orientales de l'Académie des Sciences de 1'U.R.S.S., 4 Léningrad, rayon 3, dossier 2, 
N° 46 ; le manuscrit est relié dans un carton épais du format de 21 cm X 25,5 cm, il 
comprend 44 pages et un tableau ajusté 4 la derni¢re page sous forme de dépliant. 
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carriére diplomatique. De 1822 4 1827 il fut premier secrétaire a l’am- 
bassade russe 4 Rome. Plus tard il devint président de la chambre héral- 
dique et membre du Conseil d’Etat du royaume de Pologne. II s’occupait 
aussi de littérature et d'art. 

Le « Compte rendu » fut écrit par Kossakowski 4 Rome en 1825 ou 
1826. Les raisons qui incitérent Kossakowski a écrire cet ouvrage sont 
les suivantes. En 1824, Champollion entreprit un voyage 4 travers I'Italie 
qui dura avec un court intervalle jusqu’en novembre 1826. Durant ce 
voyage il travailla dans les collections égyptiennes de Turin, Rome, 
Florence et Naples. A Rome, Champollion fit connaissance avec Kossa- 
kowski, et eut bientét des relations étroites avec lui. C’est la lettre de 
Champollion que nous publions plus bas qui témoigne de ces relations °. 
Dans ses lettres d’Italie 4 son frére, l’historien et archéologue Jacques- 
Joseph Champollion-Figeac (1778-1856), l’éminent égyptologue frangais, 
en mentionnant Kossakowski, l’appelle l’un des « apétres » de sa théorie 
a Rome °. 

Dans les années 20 du siécle passé une vive controverse s’éleva autour 
de la théorie de Champollion qui, audacieusement, sans tenir compte des 
autorités, se pronongait contre les traditions désuétes. Un certain réle 
dans cette lutte fut joué par des représentants de |’Eglise catholique et 
par des ultraroyalistes, qui poursuivaient le « Robespierre de Grenoble », 
comme ils appelaient Champollion, pour sa participation active a la vie 
politique de la France en faveur de Napoléon 4 |’époque des Cent-Jours. 
Certains des adversaires de Champollion déclaraient que les recherches 
égyptologiques détruisaient les fondements de la religion et sapaient 
l’'autorité de la Bible’. L’abbé Lanci, arabisant italien, prit parti a ce 
sujet avec une violence particuli¢re en publiant un ouvrage dirigé contre 
le savant francais pendant le séjour de celui-ci 4 Rome. Sur le conseil 
de ses amis, Champollion répondit a l’abbé par un article, publié presque 
simultanément en Italie ® et en France ®, sous forme de lettre ouverte 
datée du 15 juin 1825 et adressée « A M. Z*** ». H. Hartleben, le bio- 
graphe de Champollion, indique que le destinataire de la lettre, indiqué 
seulement par la lettre Z, n’était autre que Kossakowski, qui, 4 cause 
de positions prises par lui a l’égard du grand savant, était également 
attaqué par l’abbé Lanci *°. 

5 Voir plus bas, annexe, pp. 625. 

* Lettres de Champollion le jeune, recueillies et annotées par H. Hartleben, vol. 1; 
Lettres écrites d'Italie, Paris, Leroux, 1909, p. 369 (lettre du 29 juillet 1826). 

7 Voir Lettres de Champollion le jeune, vol. I, Paris, 1909, p. 210. 

8 « Lettre de M. Champollion le jeune. A Monsieur Z. », Memorie romane di anti- 
chita e di belle arti, vol. 1, Roma, Tipografia Ceracchi, 1824, Appendice, p. 3-10. 

*«Ecritures égyptiennes. Lettre de M. Champollion le Jeune 4 M. a Rome, le 
15 juin 1825 », Bulletin des sciences historiques, antiquités, philologie. Septiéme section 
du Bulletin universel des sciences et de l'industrie, publié sous la direction de M. le 
Baron de Férussac, vol. IV, p. 85-92 (N° 107), Paris, 1825. 


1° Voir Lettres de Champollion le a vol. I, Paris, 1909, p. 223, note 1 ; et aussi 
H. Hartiesen, Champollion. Sein Leben und sein Werk, I, Berlin, 1906, p. 572. 
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Les adversaires de Champollion, et parmi ces derniers Gustav Seyf- 
farth (1796-1885) qui prétendait 4 une théorie personnelle de |’écriture 
égyptienne et qui longuement et durement contestait |’exactitude de la 
position de l’auteur du « Précis du systéme hiéroglyphique », s’effor¢aient 
de se concilier les intellectuels russes, en particulier A.I. Italinsky (1743- 
1827), qui était 4 l’poque ambassadeur russe 4 Rome. 





Andrei Iakovlévitch Italinsky possédait une large érudition. Ses | 
activités ne se bornaient pas au domaine diplomatique. Médecin, versé | 
dans les arts et archéologue, il était aussi arabisant et étudiait plusieurs | 


autres langues orientales. L’académicien I.J. Kratchkovsky (1883-1951) 
fit des recherches importantes pour fixer le réle d’Italinsky dans l’his- 
toire de l’orientalisme russe 1. 


C’est pour donner 4 Italinsky une représentation exacte du systéme | 


hiéroglyphique de Champollion que Kossakowski écrivit son ouvrage. 
L’auteur du « Compte rendu », en se basant sur les ouvrages de Cham- 
pollion publiés 4 cette époque et aussi sous l’impression des conférences, 
faites par Champollion 4 Rome en juin 1825 ¥, a tracé d’une maniére 


bréve et précise la voie qui fit aboutir le fondateur de l’égyptologie a sa | 


découverte, et qui lui permit d’exposer sous une forme accessible a de 
larges cercles les principes fondamentaux du systéme hiéroglyphique, tout 
en communiquant certaines données sur la langue copte. L’idée directrice 
qui dés ses premiers pas guida Champollion dans |’étude de |l’ancienne 
écriture égyptienne est justement exposée dans le manuscrit. 

Depuis l’époque d’ Athanasius Kircher (1602-1680) jusqu’au début du 
XIX? siécle, dans les ouvrages traitant des questions de l’ancienne écri- 
ture égyptienne, l’idée dominait que les hiéroglyphes reproduisaient non 
pas les sons du langage parlé des Egyptiens mais des notions, c’est-a- 
dire qu’ils étaient des signes idéographiques ; que les Egyptiens ne con- 
naissaient pas encore le moyen graphique plus perfectionné pour trans- 
mettre les idées : l’écriture phonétique ; que leurs inscriptions et leurs 
textes concernaient principalement des doctrines secrétes de caractére 
religieux et philosophique, et que les hiéroglyphes de ces inscriptions et 


PKS 


Poe SORE 


ces textes étaient une écriture secréte des prétres inaccessible au peuple. | 
De nombreux savants contemporains de Champollion s’en tenaient 4 _ 


cette idée, méme aprés que par la « Lettre 4 M. Dacier » il eut indiscuta- 


blement établi l’existence de l’alphabet hiéroglyphique phonétique dans | 


11 Cet ouvrage a été publié en partie. Voir I. J. Kratcuxovsxy, OquH “3 nepBHx 


uccueqoBaTeneh BOCTOYHHIX aJleMeHTOB B «Crone o nomky Mropepe>. — Ouepka 
nO MCTOpHM pyccKoro BocToKopejenua, Edition de l’Académie des Sciences de 
l’URSS, Moscou, 1953, pp. 23-30. 


12 Voir Lettres de Champollion le jeune, vol. I, Paris, 1909, PP. 218-219, 223 et | 
ér 


228, od dans les lettres du 30 mai, du 17 juin et 22 juin 1825 ces conférences sont men- 
tionnées. Dans son « Compte rendu» Kossakowski se rapporte 4 ces conférences, voir 
plus bas, p. 615, et comp. p. 613. 
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les inscriptions égyptiennes de l’époque gréco-romaine. Une large diffu- 
sion fut donnée a la théorie selon laquelle |l’alphabet hiéroglyphique 
découvert par l’auteur de la « Lettre 4 M. Dacier » était inapplicable 
aux inscriptions de l’Egypte des pharaons et avait été inventé par les 
Egyptiens seulement sous l’influence des Grecs. Les partisans de cette 
théorie étaient persuadés que |’écriture égyptienne de |’époque préhellé- 
nique ne possédait pas de signes phonétiques et que par conséquent, 
malgré la découverte de Champollion, elle ne pouvait pas étre lue. 

Un juste sens historique et sa large érudition suggérérent 4 Cham- 
pollion l’idée exacte que l’écriture idéographique imparfaite transmettant 
les notions par l’intermédiaire de métaphores, de comparaisons, d’énig- 
mes, ne correspondait pas au niveau élevé du développement de la 
culture matérielle et spirituelle que l'on attribuait alors au peuple égyp- 
tien. Il ne doutait pas que les inscriptions égyptiennes tracées en grande 
quantité sur des monuments de caractére public avaient également un 
caractére public, et que cela suffisait pour affirmer que |’écriture des 
anciens Egyptiens ne pouvait pas étre trop compliquée et accessible 
seulement a un cercle étroit de gens initiés aux mystéres du culte. 

Ces considérations, affirme l’auteur du « Compte rendu », aidérent 
Champollion 4 éviter les erreurs qui déterminérent l’insuccés de ses 
prédécesseurs. Dans son « Précis du systéme hiéroglyphique » Champol- 
lion montra que « l’4me » de ce systéme était représentée par des signes 
phonétiques et que l’alphabet hiéroglyphique phonétique qu’il avait 
découvert pouvait étre employé pour les inscriptions et les textes de 
toutes les périodes de l'histoire de l’Egypte ancienne. 

Dans son « Compte rendu » Kossakowski expose les points de vue sur 
l’écriture égyptienne, auxquels s’en tenait Champollion dans les années 
de la publication du « Précis du systéme hiéroglyphique des anciens 
Egyptiens » 1%. Certains détails du systéme hiéroglyphique indiqués dans 
le «Compte rendu» ne sont mentionnés dans aucun des principaux 
ouvrages parus sous la signature de Champollion *. A ces détails se 


18 Dans le présent article nous n’examinons pas 4 fond les questions traitées dans le 
«Compte rendu », sur le systéme hi¢roglyphique de Champollion, et les questions con- 
cernant la nature de la langue copte. 

En comparant le « Compte rendu » de Kossakowski avec les ouvrages de Cham- 
pollion, nous n’avons pas pris en considération les recherches de Champollion sur I’écri- 
ture hiératique (De l’écriture hiératique des anciens Egyptiens, Grenoble, Baratier 
fréres, 1821, in-folio, 7 pages et 7 planches en lithographie), car nous n’avons pu pren- 
dre connaissance de cet ouvrage qui est considéré depuis longtemps comme une rareté 
bibliographique. 

De nombreux signes hiératiques et hiéroglyphiques cités par Kossakowski sont 
reproduits par ce dernier d'une fagon quelque peu incorrecte. Parmi les exemples de 
conformités hiéroglyphiques et hiératiques indiquées dans le manuscrit, nous donnons 
les plus caractéristiques en conservant les caractéres de l’original. Dans les autres cas 
en régle générale nous reproduisons les hiéroglyphes tels qu’ils sont connus dans 
l'égyptologie contemporaine. Les notes au «Compte rendu» nous appartiennent. Les 
graphies du manuscrit, y compris les fautes d’orthographe, ont été respectées. 
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rapporte la classification des hiéroglyphes envisageant, avec les trois 
genres de signes habituels (figuratifs, symboliques et phonétiques), un 
quatriéme genre, celui des « caractéres mixtes » 15. 

Le « Compte rendu » est écrit en francais en une écriture soignée de 
scribe. Les hiéroglyphes et les mots coptes (la signification des derniers 
n'est pas toujours indiquée avec assez d’exactitude), la table du systéme 
graphique des Egyptiens jointe au manuscrit, et de courtes remarques 
sur les « caractéres mixtes », écrites complémentairement dans les marges, 
sont de la main de Kossakowski. C’est aussi de sa main que sont corrigées 
certaines des nombreuses fautes orthographiques dans le texte du manus- 
crit du « Compte rendu ». 


Compte rendu sur le systéme hiéroglyphique de M. Champollion 
fait pour son excellence M. d'ltalinsky par le comte Kossakowski 


Comment M’* Champollion est il parvenu 4 lire, 4 expliquer les hiéro- 
glyphes ? Pourquoi les savans qui se sont occupés avant lui de ce sujet 
important n'ont ils pas été heureux dans leurs nombreuses investiga- 
tions ? Telles sont les questions qui se présentent naturellement 4 l’esprit, 
lorsqu’on entend parler du systtme de M* Champollion. 

En nous occupant d’abord des causes qui ont rendu infructueuses les 
recherches des érudits qui ont précédé le savant frangois, nous nous 
apercevrons qu’elles sont de deux espéces, car elles proviennent ou du 
manque de documens comparatifs, nécessaires pour découvrir ce qu’ils 
cherchoient, ou de |’admission sans examen d’autorités mal interprétées et 
prises pour bases de leurs inductions. 

Dans la premiére série de ces causes on doit placer le manque d’ins- 
criptions bilingues, et la non confrontation des rituels funéraires ; ces 
derniers fournissant des données précieuses sur la composition matérielle 
du systéme graphique Egyptien. Dans la seconde viennent se ranger les 
opinions des savans des deux derniers si¢cles qui croyoient que la clef des 
hiéroglyphes étoit déja perdue a partir du temps méme de Cambyse (1), 
que ces caractéres étoient un espéce de secret communiqué a des adeptes 
par voie d’initiation, que la langue dans laquelle ils étoient tracés n’étoit 
pas la méme que le Copte (2), que cette langue étoit méme un idiome 
peu ancien et imparfait et que les signes hiéroglyphiques enfin n’étoient 
composés que de caractéres purement symboliques et jamais phonétiques. 

Passant a la question de savoir comment M* Champollion est parvenu 
a lire, 4 expliquer les hiéroglyphes, nous trouverons qu’il doit sa décou- 


Voir plus bas p. 619 et comp. Champollion, Précis du systéme hiéroglyphique, 
Paris, 1828, p. 404, et Champollion, Grammaire égyptienne, Paris, 1836, p. 67. 
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verte 4 la comparaison de documens authentiques et a l'étude appro- 
fondie de tout ce qui pouvoit jeter quelque jour sur l'objet de ses recher- 
ches, en concentrant ainsi tous ses moyens de connoitre. 

Les documens sur lesquels il a établi son systéme sont la Pierre de 
Rosette (3), l’inscription de l’obélisque de Philae (4) et les rituels funé- 
raires (5). 

Il s’agissoit, dans une telle investigation, de se laisser guider par la 
seule autorité des monumens, souvent en contradiction apparente avec 
les documens plus ou moins bien compris que nous devons aux auteurs 
grecs et latins ; il falloit en s’engageant dans une route nouvelle ne point 
trop presser les conséquences des faits observés et savoir s'arréter aux 
déductions les plus prochaines ; il falloit enfin déméler les principes 
véritablement fondamentaux du systéme au mileu des résultats illusoires 
qui abondent dans des recherches ov |’imagination nécessairement mise 
en jeu trouve un champ si vaste et si peu circonscrit. Ce n’est point le 
hasard qui a guidé M‘ Champollion dans ses investigations avant de 
posséder les documens positifs sur lesquels il a fondé son systéme, une 
idée générale lui avoit déja fait préssentir 4 priori les résultats qu’il a 
obtenu dans la suite. 

Frappé de cette vérité que l’écriture ou langue écrite est toujours 
en rapport avec la civilisation d’un peuple qui en fait usage, il dut 
rejeter l’idée si accréditée avant lui que le systéme graphique Egyptien 
n'étoit pas perfectionné. En effet, qui peut contester le haut degré de 


' culture des anciens Egyptiens ; l’admiration des voyageurs grecs qui les 


ont jadis visités, les témoignages historiques sur leurs relations sociales si 
compliquées, leurs édifices enfin qui étonnent méme notre civilisation 
moderne, sont des preuves incontestables du grand développement de 
l'esprit humain chez ce peuple dont |’idée dominante en élevant ses nom- 
breux monumens semble avoir été de braver les siécles et les révolutions. 

Admettant comme prouvé par des considérations d’un ordre supé- 
rieur que le systéme graphique des Egyptiens devoit étre perfectionné 


| cest-a-dire qu’il avoit des signes suffisans pour peindre toutes les nuances 


de la pensée d’un peuple civilis¢, M' Champollion jugea qu’il étoit néces- 
saire que les Egyptiens eussent par conséquent des signes de sons dans 
leur systéme graphique, signes sans le secours desquels il est facile de 
démontrer qu'une langue ne sauroit exprimer que fort vaguement des 
rapports entre des idées abstraites, rapports cependant trés familiers a 
une société méme peu avancée. 

Mais comment interpréter le silence de la plupart des anciens auteurs 
grecs sur les caractéres de sons ou phonétiques ? M' Champollion croit 
qu’on peut rendre compte du peu d’attention qu’ils ont prété aux signes 
représentatifs des sons dans |’écriture hiéroglyphique (signes d’une nature 
semblable 4 ceux de leur systéme graphique grec) par l’impression que 
produisirent exclusivement sur eux les signes figuratifs et symboliques de 
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l'écriture Egyptienne — sorte de signes dont les Grecs n’avoient aucun | 


exemple dans leur écriture nationale. 


En recherchant des signes phonétiques dans |’écriture Egyptienne, | 


M’ Champollion se garda bien de trop généraliser sa découverte, en 
n’admettant plus l’existence d’autres signes ; toujours timide dans ses 


inductions il n’a rien admis sans preuves fondées sur des monumens ou | 


sur des copies exactes ; cette marche lente mais sre l’a préservé d’une | 


erreur qui l’auroit mis en contradiction avec les faits et les autorités © 
historiques, qui concourent également a prouver |l’existence des signes | 


symboliques et figuratifs. 

La critique historique a aidé M* Champollion 4 démentir une autre 
opinion admise trop légérement par plusieurs savans, opinion qui faisoit 
considérer la lecture des hi¢roglyphes comme un mystére réservé de tous 


PROP PO 


temps a des initiés. L’inscription de Rosette, Décret public en l’honneur © 


de Ptolémée Epiphane lui a servi de preuve suffisante pour combattre 
victorieusement cette assertion. 


L’usage contemporain des caractéres grecs et des hiéroglyphes pour | 


traduire en signes graphiques la langue parlée des Egyptiens a été apergu 
aussi par M* Champollion. Il a prouvé qu’une version Egyptienne du 
nouveau testament, faite au 2° siécle, étoit écrite en caractéres grecs et 
que l'on tragoit aussi dans le méme temps des signes hiéroglyphiques sur 


des monumens publics. — Les inscriptions du tombeau en |’honneur de { 


l’Empereur Gordien sur ]’Euphrate (6) en sont la preuve. 
Quant a lidentité de la langue Copte avec l’ancien Egyptien 
M’* Champollion qui la reconnoissoit 4 cause de la non altération des 


mots coptes cités dans l’écriture sainte n’a pu toutefois en acquérir la | 


certitude qu’aprés avoir fait la découverte des signes phonétiques. Ces 


caractéres de sons combinés avec les signes symboliques transmis par les | 


momen = 





auteurs, et les signes figuratifs donnés par les monumens ont fait naitre | 


sous sa plume a mesure qu’il transcrivoit en caractéres grecs les signes 
hiéroglyphiques, des mots coptes et des phrases coptes toujours rigourev- 
sement soumises aux lois grammaticales de cette langue formant un sens 
complet et toujours conforme au sujet. 

Avant de développer le systéme graphique des anciens Egyptiens 
nous ferons une courte analyse de leur langue parlée, en nous confor- 


mant scrupuleusement dans cette exposition a la marche suivie pat | 


Mr’ Champollion lui méme dans ses éloquens entretiens. 


De la langue parlée des Egyptiens (7) 


Dés l’introduction de la religion chrétienne en Egypte les nouveaux 
convertis abandonnérent les caractéres hiéroglyphes qu’ils regardoient 
en quelque sorte comme profanés par |’idolatrie. On leur substitua des 
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caractéres grecs cursifs. La langue Egyptienne écrite en caractéres grecs 
prit le nom de langue Copte. 

Le Copte ne différe de l’ancien Egyptien que par la forme des carac- 
téres et par l’admission d’un certain nombre de mots grecs presque tous 
sacerdotaux, servant 4 exprimer les idées qu’introduisit le nouveau 
culte. 

La langue égyptienne étant monosyllabique, les mots grecs qu’elle 
a adoptés sont méme trés faciles 4 reconnoitre 4 cause de leur polysylla- 
bisme. — Comme le Copte et l’Egyptien sont la méme langue, nous ne 
les distinguerons plus dans la suite de cet écrit. 

Le Copte est une langue mére, elle procéde par radicaux et par déri- 
vatifs, elle est monosyllabique ; aussi n’a-t-elle point subi des altérations 
successives, comme plusieurs de nos langues modernes, qui sont obligées 
d’emprunter des mots d’un idiome étranger pour exprimer une nouvelle 
combinaison d’idées. La langue Copte trouve en elle-méme |’expression 
de ces nouveaux rapports en combinant ses radicaux. 

Les radicaux Coptes sont des mots indivisibles quant au sens, exprimés 
par des sons invariables et combinés ensuite avec d’autres mots de méme 
nature. Ces radicaux sont de deux espéces. Substantifs ou qualitatifs. 

Il faudroit étre entouré de toutes les circonstances qui ont présidé a la 
naissance d'une langue pour saisir l’analogie qui a dicté ses radicaux 
primitifs. 

Il est probable cependant que ce sont des imitations des sons, qui ont 
donné en Egypte le nom de 


xXposp ,chrour, a une grenouille, 
ww =, 16, a un 4ne, 
MOBI , moui, a un lion, 


90q _, hof, a un serpent, 
car ce sont de véritables mimologismes qui désignent la cause par l'effet. 
C’est encore le méme principe d’imitation qui aura présidé A la 
formation des qualificatifs suivans : 
xXpempem  , chremrem, pour I’action de faire du bruit, 
Sepsep , kherkher, pour |’action de souffler, 
eogqeey  , thofthef, pour l’action de cracher, 
Spazspex , khradjredj, pour l’action de grincer des dents. 
On y a évidemment désigné I’action par le son méme qu’elle produit. 
Mais comment expliquer les origines de tant d’autres radicaux fruits 
dune série d’abstractions ? Dans |’impossibilité o& nous sommes de 


remonter 4 l’époque de leur formation, contentons nous d’observer les 
lois générales qui président a leurs diverses combinaisons. 











Combinaisons dans la langue Egyptienne 


Cette langue étant monosyllabe, chacun de ses mots isolés est un 
radical, et par conséquent un invariable. Chacun de ces invariables a . 


un sens propre modifié seulement par l’apposition d’autres invariables 
qui font l’office de déterminatifs (a), de privatifs (b), de démonstratifs 
(c) etc. ou qui indiquent des circonstances de possession (d), d’action, 
de cause, de mode et d’effet. 

D’autres invariables enfin expriment les circonstances de personnes, 


d’existence et de temps ; classifiés méthodiquement ils forment le verbe , 


étre seul verbe de la langue Egyptienne. 

Le nombre total des radicaux de la langue Copte est borné, mais les 
combinaisons de ces élémens sont trés nombreuses. Ces combinaisons 
servent 4 exprimer la plupart des idées abstraites et deviennent par con- 
séquent des phrases, des formules, par exemple, ils disent : 


avoir deux ceeurs pour exprimer le doute, 


visiter le coeur pour la réverie, 
la voix du Ciel pour le tonnerre. 


Ils désignent : 


la patience par la victoire du ceeur, 

la confiance par la faculté de poser son coeur sur une chose ou sur 
une personne, 

le repentir par l’action de manger son ceeur, 


la faiblesse par la pauvreté du ceeur, 


l’ingénuité par le ceeur dans l'wil, f 


l’impudence par la faculté d avoir un wil pointu. 


Quant 4d la syntaxe de cette langue, elle est plus logique qu’oratoire ; 


car sa construction suit la marche naturelle des idées ; elle est rigoureu- | 
sement directe. 

Examiné sous le rapport de la prononciation, la langue Copte présente 
trois dialectes distincts : 

1) le Thébain, 

2) le Memphitique, et 

3) celui de l’Egypte moyenne 


Exemples 
(a) Pi-, le. Pi-mei — (l'amour). 
(b) At-, sans. At-mei — (sans amour, c’est-a-dire insensible). 
(c) Pei-, ce. Pei-mei — (cet amour). 
ie Pa-, mon. Pa-mci — (mon amour). 
a) len r et réciproquement, 
p en f ou th. 
") i en e et réciproquement. 
thébain préféroit I’e, l’habitant de Memphis I’i, l’habitant de l’Egypte moyenne 
employoit indifféremment I'i ou I’e, I’a ou I'o. 
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qui ne différent entr’eux que par la prononciation des consonnes (a’) et 
la permutation des voyelles (b’). 

La haute antiquité de cette langue ne sauroit étre mise en doute 
surtout depuis la découverte de tant d’inscriptions monumentales. 

M’ Barthelemy (8) et Ignace de Rossi (9) ayant apercu des mots sem- 
blables dans le Copte et les autres langues orientales ont cru que les 
Egyptiens les avoient empruntés de leurs voisins, mais ces savans ont 
renversé la question. Ils auroient dd reconnoitre que les termes communs 
sont au contraire un emprunt que les langues orientales ont fait 4 la 
langue Egyptienne. Car ces mots isolés dans ces idiomes tiennent tous 
4 la famille des mots Egyptiens par leurs radicaux. 


De la langue écrite des Egyptiens 


Le tableau synoptique ci-joint présente l'ensemble du systéme gra- 
phique des anciens Egyptiens découvert par M* Champollion. 

On y verra la différence des caractéres anciens avec les caractéres 
modernes — la division générale des caractéres anciens en hiéroglyphi- 
ques et subsidiaires, la subdivision.des caractéres hi¢roglyphiques en 
figuratifs, symboliques, phonétiques et mixtes, des exemples de ces signes 
particuliers, des exemples de |’écriture subsidiaire que |’on trouvera étre 
composés de caractéres hiératiques et démotiques, on verra enfin dans 


» ce tableau la définition de chaque espéce de caractéres et les différentes 
" maniéres de les tracer. 


En suivant l’ordre indiqué dans ce tableau synoptique nous placerons 


' ici quelques développemens donnés par M* Champollion lui-méme dans 


atoire ; | 
oureu- | 


résente 


moyenne 








son cours, ces développemens serviront 4 |’intelligence compléte du 
tableau général. 


Des caractéres anciens 


M’ Champollion les distingue : 
1. en caractéres hiéroglyphiques, 
2. en caractéres subsidiaires. 


Des caractéres hiéroglyphiques ou Divins 


Ils étoient employés dans les inscriptions monumentales. Ils ornaient 
les temples des dieux, les tombeaux des Rois, les obélisques, les pié- 
destaux des statues, les cercueils des momies, les petites statues funé- 
raires. On les tracoit aussi sur les rituels des morts ; et beaucoup de 
manuscrits historiques peignoient les événemens passés au moyen des 
hiéroglyphes. 











Ils étoient ou coloriés ou sculptés, ou sculptés et coloriés en méme 
temps, ou tracés linéairement, ou méme simplement indiqués par un 
trait principal. 


On ne trouve nulle part l’enfance de l’écriture hiéroglyphique, sur 


les plus anciens monumens enrichis d’hiéroglyphes, on les voit composés 


d’aprés le méme systéme, contenant le méme nombre de signes élémen- 


taires et tracés avec une égale perfection. 
L’écriture hiéroglyphique se compose d’aprés M' Champollion 
de signes figuratifs, 
» symboliques, 
» phonétiques, 
» et mixtes. 


Des signes figuratifs 


Cet ordre de caractéres est ainsi appelé parce qu’ils représentent, ils 
figurent, ils peignent les objets qu’ils servent 4 désigner. Ces signes ont 
été probablement inventés les premiers. 

L’analogie de forme les a fait naitre. Ils faisoient partie du systéme 
graphique des Chinois, des Mexicains, etc. C’est ce qui a fait affirmer 
sans fondement 4 M* de Guignes (10) l’existence de rapports d’origine 
entre les Chinois et les Egyptiens — on auroit di remarquer que les 
signes figuratifs communs a ces deux peuples proviennent de |’imitation 
forcée d’objets semblables. 

Les Egyptiens avoient deux espéces de signes figuratifs : 

les figuratifs simples et 

les figuratifs conventionnels. 

M’ Champollion appelle figuratifs simples ceux qui imitoient la forme 
entiére de l'objet qu’ils vouloient désigner (voyez le tableau). 

Pour désigner un homme ils faisoient un homme (voyez le tableau). 

Il entend par figuratifs de convention ceux qui peignoient une des 
formes principales de l'objet qu’ils vouloient représenter. 

Pour exprimer le soleil ils faisoient un disque, pour une maison ils 
tracoient un plan, etc. (voyez le tableau). 


On doit 4 M* Champollion la découverte des signes figuratifs, on les 


prenoit avant lui pour des signes toujours symboliques. 

L’inscription bilingue de Rosette par la confrontation des textes a 
fait découvrir les signes figuratifs, soleil, statue, petit temple ou Naos 
portatif, stéle. Ce dernier caractére imite la forme méme de I inscription 
de Rosette qui est gravée sur une stéle (voyez le tableau). 

L’inspection de beaucoup d’autres monumens a fourni 4 M* Cham- 
pollion les moyens de connoitre presque tous les signes figuratifs 
employés par les Egyptiens. 

Ces signes ne pouvant désigner que ce qui avoit une forme, on leur 
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a ajouté d’autres signes, qui au moyen d’une suite de métaphores variées 
et ingénieuses, ont servi 4 exprimer des idées abstraites. 

La langue parlée ayant fourni les métaphores, on inventa des sym- 
boles pour les retracer. Telle doit étre l’origine des caractéres symbo- 
liques. 


Des caractéres symboliques 


Les caractéres symboliques se retrouvent chez tous les peuples qui se 
sont servis de caractéres figuratifs. 

Les Chinois avoient aussi leurs caractéres symboliques, et M™ Hum- 
boldt nous a fait connoitre l’existence de ces signes chez les Mexi- 
cains (11). 

M* Champollion distingue 4 espéces de caractéres symboliques chez 
les Egyptiens. 

1. Ceux qui procédent en prenant la partie pour le tout. 

Exemple : une téte de beeuf pour le beeuf lui-méme. 

2. Ceux qui peignent |’instrument pour désigner |’action. 

Exemple : l’encensoir pour I’acte de |’adoration. 

3. Ceux qui désignent une idée quelconque par un objet avec lequel 

cette idée a un rapport physique ou moral généralement connu. 
Exemple : l’abeille pour le peuple obéissant. (Métaphorique.) 

4. Ceux qui désignent une idée quelconque par un objet avec lequel 
cette idée a un rapport physique ou moral trés éloigné et quelquefois 
méme inconnu. (Enigmatique.) 

Exemple : le vautour pour la maternité. 

Il est inutile de prouver ici l’insuffisance des deux ordres de signes 
(12) dont nous venons de nous occuper pour exprimer la plus simple des 
propositions. 

En effet, comment exprimer au moyen des symboles les circonstances 
de cause, d’effet, de temps, de lieu, de maniére, les rapports du contenant 
au contenu, de similitude et de différence ? etc. M' Champollion, nous 
l'avons déja dit, avant d’avoir entre ses mains les documens qui lui ont 
servi 4 découvrir l’alphabet phonétique des Egyptiens étoit persuadé de 
son existence. 


Des signes phonétiques 


C’est en confrontant le cartouche qui renfermoit le nom de Ptolémée 
dans la pierre de Rosette, avec celui qui contenoit le nom de Cléop4tre 
dans l’obélisque de Philae, qu’il découvrit plusieurs signes semblables 
placés au rang méme ov ces signes devoient se trouver dans les deux 
cartouches pour exprimer les deux noms de Cléopatre et de Ptolémée. 
Un coup d’ceil jeté sur ces deux cartouches fera sentir toute la solidité 
du raisonnement de M" Champollion : 
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Une suite d’autres noms des Rois vint bientét justifier la valeur attri- 
buée par M" Champollion 4 tel ou tel signe et compléta son alphabet 
phonétique. 

L’examen de cet alphabet phonétique résultant de la comparaison 
des noms propres des Rois grecs et des Empereurs romains, sculptés sur 
les temples de l’Egypte, a démontré que le principe fondamental de la 
partie phonétique du systéme hiéroglyphique étoit « de représenter un 
» son ou une articulation par l'image d’un objet physique, dont le nom, 
» dans la langue parlée, avoit pour partie initiale le son ou |’articulation 
» qu'il s’agissoit d’exprimer; ainsi 


ois € 


A un aigle, rappeloit le son A 

) un roseau, » » O 

% une cassolette, » » B 
<> si une bouche, > » R 

§ un euf, > » § 
Mf = un jardin, » » SCH 
Ps un lion, » » L 
<> une main, » a © 


Il résulta de ce principe fondamental de la peinture des sons qu'une 
voyelle ou une consonne pouvoient étre représentées, sans aucun incon- 
vénient pour la clarté et la promptitude de la lecture, par plusieurs 
objets physiques dont le nom dans la langue parlée avoit pour initiale le 


son qu'il s’agissoit d’exprimer : aussi trouve-t-on, par exemple, dans les | 


inscriptions hi¢roglyphiques le son R exprimé indifféremment par une 
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bouche (Ro), par une larme (Rimi), par une fleur de grenade (Roman), 
etc. Les caractéres destinés 4 exprimer le méme son ont recu le nom 
d’homophones. 

Un méme son ne pouvoit guére avoir été exprimé que par une dou- 
zaine de caractéres homophones. 

L’un des principaux avantages de la variété des homophones fut de 
mettre a la disposition de ]’écrivain des caractéres de formes diverses et 
susceptibles d’étre groupés avec facilité soit en lignes horizontales, soit 
en colonnes verticales. 

Les Egyptiens en employant les caractéres phonétiques usérent d’une 
méthode alphabétique semblable a celle des peuples Hébreux, Syriens, 
Phéniciens et a celle des peuples asiatiques modernes — les Arabes, les 
Persans et les Turcs qui en écrivant un mot omettent constamment d’ex- 
primer en ligne les voyelles médianes. 

L’existence des caractéres de sons dans l’écriture hiéroglyphique 
remonte aux plus anciennes époques de l’histoire Egyptienne. 


Des caractéres mixtes 


Les caractéres mixtes étoient une combinaison de deux ou de plu- 
sieurs signes de différente nature qui formoient un groupe — dont le 
tracé étoit devenu usuel — d’un signe phonétique avec un signe figuratif, 
d'un signe figuratif avec un signe symbolique (13), etc. 


Exemple : habitation divine ou temple. Composé du signe 
figuratif maison P) avec le signe symbolique 7 , symbole 


de la divinité. 


Caractéres subsidiaires 


Le tracé d’un texte en écriture hiéroglyphique exigeant une grande 
précision et une certaine habileté dans l’art du dessin, il en résultait 
que l’usage de cette écriture ne pouvoit devenir absolument vulgaire a 
cause de la difficulté de son exécution. On chercha donc 4a faciliter le 
tracé des caractéres, sans que leur nature soit figurative, soit symbolique, 
soit phonétique en fut altérée ; et l’on parvint 4 abréger le tracé des 
caractéres-images de maniére 4 en exprimer l'ensemble avec le moins 
de traits possible, ce qui produisit les hiéroglyphes linéaires (voyez le 
tableau) (14). 

Cette écriture étoit bien d’un usage plus rapide que l’hiéroglyphique 
pure, mais elle exigeoit toujours une connaissance préalable du dessin 
pour donner quelque justesse d’expression a cette série si spirituelle de 
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caractéres-images 4 peigne (sic) ébauchés. Il fallut donc recourir a un | 
second degré d'abréviation et on créa une véritable tachygraphie de 

l’écriture hiéroglyphique linéaire. Cette tachygraphie recut le nom | 
d’écriture hiératique. 


Caractéres hiératiques 


L’écriture hiératique ainsi nommée parce qu’elle fut principalement 
employée par les prétres 4 la rédaction des textes religieux, historiques | 
et scientifiques, se composoit de signes qui furent des abréviations plus 
ou moins reconnoissables des caractéres hiéroglyphiques linéaires. 

Considérés sous le rapport de leur forme abrégée, les signes hiérati- 
ques sont de 4 espéces. 


1. Les uns ne sont qu'une imitation grossiére et facile des hiérogly- 
phiques linéaires. Exemples : 


chef MM ....4 


ciel =S,.... 





2. D’autres ne consistent que dans le trait principal de l’hiéroglyphe 
linéaire. Exemple : 
Sih SF 


8. Quelques uns ne sont qu'une partie d’un signe linéaire employée 
pour rappeler le signe entier. Exemple : 


at tee - 


4. Enfin un certain nombre de caractéres hiératiques sont ou parois- 
sent arbitraires, rien en eux ne semblant rappeler la forme des hiéro- 
glyphes linéaires auxquels ils correspondent. Exemple : 


oe at 


Tous les signes hiéroglyphiques avoient des signes correspondans 
dans l’écrit hiératique, a l'exception d’un certain nombre de caractéres 
figuratifs trop compliqués ; on les remplagoit par un groupe phonétique 
exprimant la méme idée. 
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Caractéres démotiques 


Le développement de la civilisation fit sentir la nécessité de donner 
aux classes inférieures une écriture d’un usage plus facile encore que 
l’hiératique. 

On prit donc dans cette derniére écriture un certain nombre de carac- 
téres phonétiques, suffisant pour exprimer tous les sons de la langue 
parlée, mais dont le nombre ne paroit point s’étre élevé au dela de 40 
a 50. De plus un petit nombre de signes symboliques représentant les 
noms et les choses sacrées dont il pourroit étre fait mention dans les 
transactions civiles. Ce systéme trés abrégé, quant au nombre des signes, 
mais procédant au fond par les mémes moyens que les autres, constitua 
l'écriture populaire ou démotique dont I’institution est fort ancienne 
en Egypte. Les caractéres phonétiques dominent dans cette 3° espéce 
d’écriture qui n’admet presque point de caractéres figuratifs et les rem- 
place habituellement par des groupes phonétiques. 


Fin. 
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NOTES DU « COMPTE RENDU » 


Dans son discours d’introduction au cours d’archéologie (1831), Champollion 
indique a ce sujet : « ... om supposa méme en quelque sorte que tout monument de 
style égyptien, décoré d’inscriptions hiéroglyphiques, était par cela méme antérieur 
a la conquéte de l’Egypte par Cambyse : comme si |’Egypte, qui, sous la domi- 
nation gréco-romaine, et antérieurement sous le joug méme des Perses, conserva 
la plupart de ses institutions politiques, renongant tout 4 coup 4 sa religion, a 
ses propres écritures, avait cessé pendant plus de huit siécles de pratiquer les arts 
indispensables 4 son existence sheets et a tous ses besoins moraux » (CHam- 
POLLION le Jeune, Grammaire égyptienne, Paris, 1836, p. XVI). 


L’alphabet copte consiste en 24 lettres grecques et 7 signes empruntés a l’écriture 
cursive de l’Egypte ancienne (écriture dite « démotique » ou « populaire ») pour 
transmettre les sons manquant dans la langue grecque. Le mot « Copte » remonte 
probablement par I’arabe kibt au grec alytatiog, « Sevetien ». Quant a’ Alyvzros, 
« Egypte », les égyptologues ont tendance a le rapporter a l’ancien nom égyptien 
de la ville de Memphis (Uwt-k,-Pth, en écriture cunéiforme Yikuptah). Voir G. 
Leresvre, Grammaire de I’ égyptien classique, Le Caire, 1940, p. 6, note 3; et 
comp. Alan H. Garpiner, Ancient Egyptian Onomastica, Text, Vol. II, Oxford, 
1947, p. 124. Comp. l'article de L. Deroy, « L’origine préhellénique de quelques 
noms de peuples méditerranéens », dans Mélanges Isidore Lév  Rounstian 1955 
(Université libre de Bruxelles, Annuaire de I’Institut de Philologie et d'Histoire 
Orientales et Slaves, t. XIII, 1958, pp. 87-121). L. Deroy (p. 97) conteste l’exac- 
titude de l’étymologie du mot ’Alyvatoc, « Egypte ». 


La pierre de Rosette est une dalle de basalte (environ 1 m 15 X 73 cm), décou- 
verte en 1799 par Pierre-Francois-Xavier Bouchard (1772-1832), officier du 
génie du corps expéditionnaire de Bonaparte, au cours des travaux de construc- 
tion du fort de Saint-Julien, non loin de la ville de Rosette, située 4 10 kilomé- 
tres au sud de la céte méditerranéenne. Elle est conservée au British Museum de 
Londres. Trois inscriptions sont tracées sur la dalle, en langues égyptienne et 
grecque. L’inscription supérieure est en hiéroglyphes, la moyenne en signes 
démotiques, l’inférieure en lettres grecques. Le texte grec révéle que les trois 
inscriptions reproduisent le méme décret des prétres des plus grands temples 
égyptiens en l’honneur de Ptolémée V Epiphane (203-181 avant notre ére) ; il a 
servi de point de départ pour l'étude des p rae inscriptions égyptiennes sur cette 
dalle. Le décret date de l'année 196 avant notre ére. Pe prédécesseurs de Cham- 

ollion dans I’étude des inscriptions de la pierre de Rosette furent Antoine-Isaac 
aron Silvestre de Sacy (1758-1838), Johan-David Akerblad (1763-1819) et 
Thomas Young (1773-1829). 


Cet obélisque en granit rouge, découvert en 1815 pendant les fouilles sur I’ile 
de Philae, devint 4 propriété de l’Anglais W.-J. Bankes, et sur sa demande fut 
apporté 4 Alexandrie en 1819, puis fut transporté avec sa base en Angleterre. La 
hauteur de l’obélisque avec sa basé est de 9 m 34. Une inscription mip yy an 
est tracée sur l’obélisque, une autre inscription grecque sur la base. Les deux 
inscriptions furent utilisées par Champollion pour déchiffrer les hiéroglyphes 
égyptiens. Voir CHamPoLLion le Jeune, Lettre d M. Dacier, p. 19 ; comparer plus 
haut pp. 617-619, le chapitre « Des signes phonétiques ». 


Kossakowski a en vue le livre dit « Livre des morts ». Aprés une comparaison de 
l’exemplaire du « Livre des morts » écrit en hiéroglyphes, avec les exemplaires en 
signes cursifs hi¢ératiques, Champollion arriva 4 établir définitivement que 1’écri- 
ture hiératique consiste en signes reliés génétiquement aux hiéroglyphes, et qu’elle 
n’est rien d'autre qu'une cursive hiéroglyphique. Champollion a exposé ses con- 
clusions dans une communication sur |’écriture hiératique des anciens Egyptiens, 
faite par lui 4 l'Académie des Inscriptions et Belles-Lettres de Paris en aofdt 1821, 
et publiée sous une forme abrégée la méme année a Grenoble (De l’écriture hiéra- 
tique des anciens Egyptiens, Grenoble, 1821). 


Gordien III, empereur romain (238-244) fut tué en Mésopotamie dant la 
campagne contre les Perses, et il y fut enterré. Kossakowski a en vue l’indication 
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contenue dans le recueil des biographies des empereurs romains, connu sous |e 
nom de Scriptores Historiae Augustae. Il est dit dans la biographie de Gor- 
dien III, incluse dans ce recueil, et dont la composition est attribuée a l’historien 
Julius Capitolinus, que sur le tombeau de I'empereur tué on aurait gravé une 
inscription exaltant ses actes, qui aurait été détruite par la suite, et qui était 


} 


com en «lettres grecques, latines, persanes, hébraiques et égyptiennes» | 


(Julius Capitolinus, Vita Gordiani, chap. Ill). 
Comp. les déclarations de Champollion sur la nature de la langue copte, publiées 


dans la Revue archéologique, vol. 14, 1858, pp. 593-594 (extraits du rapport de ; 
t 


Champollion sur les systémes d’écriture égyptienne, lu par lui le 7 aoft 1810 a 
Grenoble), et dans le Précis du systéme he 


suiv. et pp. 306 et suiv. 


L’abbé Jean-Jacques Barthélemy (1716-1795), écrivain et érudit frangais. II traita 


la question des rapports entre la langue copte et d'autres langues dans son 
ouvrage Réflexions générales sur les rapports des langues égyptienne, phéni- 
cienne et grecgue (Mémoires... de [ Académie royale des Inscriptions et Belles- 
Lettres, t. II, 4 Paris, 1768), pp. 212-238. Comp. aussi sa lettre du 21 novem- 
bre 1763, publiée dans les Geuvres diverses de J.-J. Barthélemy, t. IV, a Paris, 
1798, pp. 131-136. 


mee Rossi (1740-1824), philologue italien, jésuite, auteur des recherches 
tymologiae Aegypticae, Roma, 1808. 


joseph de Guignes (1721-1800), professeur de langue syrienne au Collége de 
rance et conservateur des antiquités au Louvre. I] s’occupait de l'étude du 
systéme graphique de l'Egypte ancienne, et malgré une fausse hypothése sur les 
liaisons pa ra des systémes graphiques de la Chine et de l’Egypte ancienne, 
il a formulé, dans ses recherches sur les hiéroglyphes égyptiens, de nombreuses 
suppositions qui ont été reconnues exactes par la suite. Voir son article : « Essai 
sur le moyen de parvenir a la lecture et a l’intelligence des hi¢roglyphes égyp- 
tiens», Mémoires... de [Académie royale des Inscriptions et Bel es-Lettres, 
t. XXXIV (Paris, 1770). 

Alexander von Humboldt (1769-1859) donne des renseignements sur les écritures 
des Aztéques dans les ouvrages ov il décrit son voyage en Amérique (1799-1804). 
Voir A. de Humsotpt, Vues des Cordilléres, et monuments des peuples indigénes 
de I Amérique, Paris, 1816, 2 tomes in-8°. 

En parlant de deux en de signes Kossakowski a en vue les hiéroglyphes 
figuratifs et les hiéroglyphes symboliques. 

La formule de l’original («d'un signe symbolique avec un signe symbolique ») 
doit étre le résultat d’un lapsus calami. 

Dans la table, a laquelle on se référe ici, il ne se trouve qu'un seul hiéroglyphe 
linéaire, représentant le son « m_-» (I’hiéroglyphe représentant une chouette dans 
le § des signes hiératiques). 


f 


oglyphique, Paris, 1824, pp. 284 et 
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DOCUMENTS SUR L’HISTOIRE DE L’EGYPTOLOGIE 
ANNEXE 


LETTRE DE J].-F. CHAMPOLLION A S. KOSSAKOWSKI 


Cette lettre est datée du 25 juin 1825 et constitue une réponse a la 
lettre adressée 4 Champollion par Kossakowski de Rome 4 Florence le 
20 juin. Champollion quitta Rome le 17 juin 1825 et arriva 4 Florence 
le 21 juin ; il y séjourna jusqu’au 4 juillet 1825. 

L’original de la lettre se trouve dans la section des manuscrits de la 
Bibliothé¢que publique d’Etat « M.E. Saltykov-Schtchédrine » 4 Lénin- 
grad *°. 

Le texte de la lettre est donné par nous avec |l’orthographe et la 
ponctuation de l’original. On en trouvera un fac-similé entre les pages 
626 et 627. 


Le 25 Juin 1825. 


Votre aimable Lettre du 20, m’arrive au moment méme ov je me 
disposais 4 vous écrire, empressé de me rappeler 4 Votre souvenir et 
impatient d’établir une correspondance qui est devenue un véritable 
besoin pour moi. Je comptais aprés avoir visité la ville des Césars, la 
quitter seulement avec ce sentiment de peine qu’on éprouve 4a s’éloigner 
des reliques d’un grand peuple. Mais 4 cette tristesse, obligée *” pour 
ainsi dire, 4 la mode et méme de bon ton, se sont venus joindre en moi 
les regrets mieux sentis et beaucoup plus vrais, de me séparer de Vous 
pour bien longtemps peut-étre. Vous avez dérangé tous mes plans sur 
Rome que je comptais voir et abandonner en stoicien ; I] n’en a pas 
été ainsi ; c'est votre faute 4 Vous ; J’aime 4 le dire ; mais ce n’est pas 
un Reproche. 

Votre esquisse de la Féte '* est charmante ; et le tableau de la sen- 
sible Lolotte unissant toutes les lumiéres de son Esprit a celles des 
Lampions, pour percer la mystérieuse obscurité de |’Obélisque, m’a 
singuliérement réjoui ; Je suis seulement faché que l’ambassadeur dont 
le projet fut dabord de distribuer @ la porte la traduction du monu- 


18 Collection de Suchtelen, dossier 35. La lettre elle-méme est de trois pages. La 
quatriéme page porte l’adresse de Kossakowski. Le format est 18 X 22,5 cm. 

17 Les mots en cursive sont soulignés dans la lettre par Champollion. 

18 I] s'agit d'une féte organisée par le duc de Montmorency-Laval, ambassadeur de 
France 4 Rome. Au cours de cette féte on inaugura l’obélisque érigé par |’ambassa- 
deur a l'occasion du couronnement du roi de France Charles Ba Les inscriptions hiéro- 
glyphiques pour l’obélisque furent composées par Champollion. Voir Lettres de Cham- 
pollion le Jeune, I, pp. 223-225. 
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ment, ait laissé aux sphynxinets *® de Prusse ou de Hanovre le soin 
de l’interpréter. Mais je lui pardonne en Faveur de la superbe Phrase 
que le dit obélisque a su lui suggérer ; si tant il est que le dit mot soit 
de lui et non de Vous, dont le génie malin m’inspire toujours des soup- 
cons Légitimes. 
J arrive sans transition, et pour ne pas l’oublier, a la petite figure 
Funéraire de votre Belle Duchesse Napolitaine ; je suis au désespoir de 
n’etre pas 4 méme de vous donner du Positif ; Mais ainsi que vous le 
remarquez vous méme, les caractéres sont si vaguement tracés qu’il est 
bien difficile de rien en tirer de clair ; je prendrai donc, en véritable 
Erudit le parti de refaire le texte conjecturalement ; Et vous etez due- 
ment autorisé, 4 dire que l|’Inscription signifie mot 4 mot: Que soit 
glorifié L’Osirien Tidjer defunt Fils d Hora, si Inscription est réelle- 
ment congue ainsi qu'il suit, d’aprés mes corrections: 
c'est la formule ordinairement inscrite sur toutes ces 

f , figurines, présents offerts en trés grand nombre par les 
parents et amis des défunts. 

Un grand desappointement m’attendait 4 Florence: 
je comptais y trouver un obelisque en hieroglyphes 
Linéaires et voila que ce monument que je connais- 
sais par les gravures de Kircher ®°, est une Imposture 
moderne ; j’accusais les Planches du jésuite, d’infidelité 
et de corruption : le monument original est faux, dont 
j enrage. 

Jai déja visité en courant la Galerie de Florence ; 
les morceaux Egyptiens y abondent et j’espére en 
retirer quelque bonne chose, si comme on me le promet, 
je puis les Etudier a l’aise. J’ai trouve ici, un M* Ricci™, 
ancien médecin du Pacha d’Egypte: Il possede une 
belle suite de dessins et une bonne collection d’Inscrip- 
tions Royales des temples ; c’est une véritable bonne 
fortune a laquelle je ne m’attendais point. 

Ce sera une féte pour moi que de recevoir aujour- 
d’hui votre seconde Lettre: ne m’epargnez pas les 


Fr E50 


LAUODON BOS, 








—_ 


** Champollion appelait « sphynxinets » les savants de son temps, qui enveloppaient 
de mystére leurs découvertes imaginaires dans l'étude des hiéroglyphes égyptiens. 

* Champollion parle des gravures publiées dans l’ouvrage : Athanasii Kircheri... 
Oedipus Aegyptiacus..., V. 3, on 1654, pp. 350, 355, 360, 363. Champollion fait 
mention de cet obélisque dans sa lettre de fi lorence du 2 — 1825, ps ne a son 
frére, Champollion-Figeac (Lettres de Champollion le Jeune, 1, p. 236): «Le petit 
obélisque de Florence en hiéroglyphes linéaires et sur lequel je comptais tant, quoiqu'il 
fat impossible d’en rien tirer "f ‘aprés les gravures de Kircher, est absolument faux, au 


moins ya r wy ory c'est le seul mpgenment que j'aic Laue! ici. » 


*! Alessandro Ricci, médecin et archéologue florentin. Plus tard il accompagna 
Champollion dans-son expédition scientifique en Egypte. 
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questions : Je tiens 4 ce que vous deveniez Egyptien dans |’Ame et je 
n'epargnerai pour cela de tout ce qui pourra dependre de moi. 

Je suis on ne peut plus sensible au bon souvenir de M™... ®? ; veuillez 
lui dire que je supplie chaque jour Neith, Isis et Athyr de lui etre favo- 
rables ; ce sont des divinités payennes ; mais M“ La comtesse le sait 
aussi bien que moi: les Dieux qu’on prie de cceur sont toujours les 
veritables. 

Adieu ; aimez moi un peu ne m’oubliez pas et soyez persuadé que je 
suis tout 4 vous pour Bu assthtE st iam *. 


A Monsieur Le Comte Stanislas Kossakowski 
Palais Fiano 4 Rome. 


2 Dans l'original le nom de famille est si soigneusement barré, qu'il est impossible 
de le lire. 

*3 « Eternellement » ; un groupe d’hiéroglyphes reproduit le mot égyptien qui signi- 
fie « éternité ». 

% Le nom de famille de Champollion, écrit dans l'un des genres de cursive égyp- 
tienne, l’écriture dite « hiératique ». 
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THE ASSYRIAN FAMILY IN THE SECOND HALF 
OF THE SECOND MILLENNIUM B.C. * 


relations in Assyria has not been specially investigated either in 


_ THE best of our knowledge, the problem of patriarchal family | 


the West or in the U.S.S.R. Scholars working on different histori- | 


cal problems used to touch upon it in passing insofar as it had bearing on 
their subject. The conclusions of even such prominent Assyriologists and 
jurists as P. Koschaker’, G.R. Driver and J.C. Miles*, assuming a 
general mitigation of customs and weakening of the power of the pater 
familias in the so-called Middle-Assyrian period, cannot be accepted 
since they are not borne out by documents. A thorough study of all docu- 


ments and primarily of the Middle-Assyrian Laws * and private legal | 


documents ‘ leads to diametrically opposite conclusions. The size of the 
present article, however, prevents us from a detailed analysis and a 
comprehensive interpretation of all extant sources, and we, therefore, 
confine ourselves to a minimum of material in order to argue our own 
point of view. 

The term Simu (price) applied to freemen repeatedly occurs in the 
Assyrian laws. Driver and Miles analysing these laws in a comprehen- 
sive study became interested in the way in which this “price” was fixed 
and whether it was immovable or fluctuated depending on the circum- 
stances 5. The present author is interested in establishing the social 
implication of this usage. § 22° deals with the case when someone sent 


*Recommended by Prof. A. A. Zvorixine, Vice-President of the I/nternational 
Commission. 

1P. Koscnaxer, Quellenkritische Untersuchungen zu den altassyrischen Gesetzen 
(abbr. QUAG). 

?G. R. Driver and J.C. Mites, The Assyrian Laws (abbr. AL). 

* Abbr. M-AL ; in autography published by O.Scuréper, Keilschrifttexte aus 
Assur verschiedenen Inhalts (abbr. KAV), Nos. 1-6, 143-144 and 193. 

“Published by E. Eszuine, Keilschrifttexte aus Assur juristischen Inhalts (abbr. 


‘Ibid., p 61 ff. 
*M-AL, A, II, 105-111, 13. 
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the wife of another man to accompany a caravan; it rules that the 
guilty party should compensate to the husband of the woman the loss? 
ensuing from her being sent away; the size of the compensation—? talents 
of lead—is given above °. 

What is the loss in question, i.e. how could the absence of the wife 
incur a loss to her husband ? Apparently, it was incurred due to the 
fact that the latter was for a time prevented from utilising her labour 
power. The woman therefore must have constituted a profit-bringing 
value for her husband. The person who deprived him temporarily of 
this profit was obliged to compensate the loss. 

The husband of a woman sheltering a runaway wife (M-AL, A, § 24) 
could save his wife from punishment (cutting off the ears) by paying 
her “price” (8im-s4)—3.5 talents of lead. 

According to § 30 a man who had bought a bride for one of his 
sons had the right to take his daughter-in-law against her father’s will 
and give her to another son. But he could also recover the lead, silver 
and gold paid for her. Sons and daughters (bridegrooms and brides) 
appear in this case as mere objects of a transaction between their 
parents—householders. The bride, moreover, is an object of sale and 
purchase. 

Similar conclusion can be drawn from § 31. It deals with a case 
when the bride had died ; the object of purchase had perished, and 
the money was to be returned to the purchaser. § 36 is of great interest. 
It speaks of a woman, whose husband went out into the fields (apparently 
to earn a living) failing to provide his wife with the necessary main- 
tenance. Her father *, though she lived in his house, was not obliged 
to feed her, for he had sold her and had neither rights nor duties with 
regard to her. Moreover, if after a period of five years prescribed by 
the law she got married and her lost husband returned and proved 
that the long absence was compulsory, he could take his wife away 
from her second husband if he provided the latter with another wife 
(equal in worth) at his own expense. The expression sinnista ki-i aSjat-su 
id-dan © probably means a woman of the same price as his wife. Of 
still greater importance in this paragraph is the provision that in case 
the wife got married before the fixed period, the returning husband was 
not only free to take her without any compensation but could also take 
her children born of her second marriage. 

The term li-da-nu includes both male and female offspring. The wife 
and her children grammatically and logically appear as mere objects, 
the cause of a controversy, and by no means as subjects, or active parties. 


7 Column III, lines 2, 6. 
8 Column III, line 110. 
* Line 83. 

10 Column V, line 2. 
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The above-mentioned paragraph can be compared with §13 (M- 
AL, B) according to which a man who had tilled another man’s waste 
land was deprived of the fruits of his labour, despite the fact that the 
owner of the field apparently had had no intention of cultivating his 
neglected land. He who encroached upon another man’s property had to 
be punished. 

Paragraphs 39 and 48 (M-AL, A) are very characteristic of Assyrian 
life. With regard to § 48, P. Koschaker "4 as well as Driver and Miles * 
agree that it should be understood in the following way : if the daughter 
of a freeman (m4rat améli, line 32), was held as a pledge for her father’s 
debts, the creditor who kept her had no right to give her in marriage 
(and thus recover his money) without her father’s consent (not her own). 
If her father was dead permission had to be obtained from her brothers. 
Should they refuse to ransom her, the creditor could either give her in 
marriage and thus recover his money, or sell her (?) *°. 

Supposing lines 46-47 have been restored correctly **, one is just as 
likely to assume that the creditor could also keep her as his slave. 

The text undoubtedly means a free maiden or woman *°. The para- 
graph in question, therefore, also treats of “the daughter of a man” as an 
exchange value. ADD, 86 '*, again considers the daughter of a debtor 
a certain value which changes hands as an object of sale and purchase. 

Although the interpretation of § 39 (M-AL, A) causes considerable 
difficulties the general conclusions remain the same. The daughter of a 
freeman is considered here as a thing, an exchange value ; an offence 
against her entails the same punishment as an encroachment on another 
man’s property. This is confirmed by an analysis of § 43 (M-AL, A) : 
a man who had offered “gifts” (huruppate *") for a girl could henceforth 
dispose of her at his own discretion and had the right to give her in 
marriage to any of his sons or marriageable grandsons. If marriage was 
impracticable, the father of the bride was obliged to return the money 
or the “gifts” (in this particular case jewels and other inedible property). 


The terminology of § 55 (M-AL, A) proves that in Assyria men or 

11 QUAG. 

2 AL. 

13 Unfortunately, the text forming the end of this paragraph is badly damaged and 
its restoration is by no means authentic. 

14 Cf. AL, 418, 490-4. 

18 We are not inclined to consider amélu (Sumerian LU) in line $2 a determinative 
to the word hab-bu-li-iu and to read : Jum-ma amélu mdrat amel hab-bu-li-iu. We 
propose jum-ma amélu mdrat améli hab-bu-li-iu. 

1%*C.H. W. Jouns, Assyrian Deeds and Documents Recording the Transfer of 
sr (abbr. ADD), 86; J. Konter, A. Uncnap, Assyrische Rechtsurkunden (abbr. 
ARD), 43. 

17 The translation of the word “hurup te” is conventional. Enecotr (in “Ein 
altassyrisches Rechtsbuch” translates it as “Bronzeschisseln” by analogy with hae 4 

ate eri” (F. Taureau-Danoin, “Une relation de la huititme campagne de Sargon II”, 
Paris, 1912, line 363). Driver and Mixes translate “huruppate” as wedding gifts (?). 
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women were considered exchange values by the head of the family. A 
wife whose husband had been taken prisoner and did not return in the 
course of two years was entitled to a widow’s certificate. If her husband 
returned, however, he could “take” (ilaqqi) his wife from her second 
husband if she had one. The terminology is remarkable : the husband has 
the right to “take” his wife, while the Laws of Hammurabi * say that the 
wife should go back to her former husband. The same applies to the 
children : in the Laws of Hammurabi” they “follow” their fathers, 
whereas in this case the returning husband “cannot approach” (with a 
civil suit) the children born of his wife’s second marriage (a-na mdré pl. 
$a a-na mu-ti-§a ur-ki-e ul-du-tu-u-ni la-a i-gar-rib). It was not the 
children who followed their father, as in the Laws of Hammurabi ®; it 
was the second husband who had the right to “take” them (ilaqqi). In the 
same paragraph (line 84) the term ilaqgqi is used not only in reference 
to human beings (the wife, children, etc.) but also in reference to a field. 
The term fimu (price) applied to people is also used when speaking of a 
field and a house. 

A woman whose husband had died had no right to leave his house 
if the deceased had sons—no matter whether they were her own offspring 
or not : she had to work for them. If one of her husband’s sons (born of 
another wife) desired to marry her, he had the right to. The text says 
nothing about obtaining the woman’s consent *". 

§50 (M-AL, A) uses the term umalla (“has to compensate”) with 
regard to human beings (children born prematurely). This very term is 
used when speaking of stolen property **. The same in § 52 (M-AL, A) 
where umalla, usually used with regard to things, is applied to people. 

The assumption that a woman if Assyria in the second half of the 
2nd millennium B.C. was an object of sale and purchase is confirmed by 
§52 (M-AL, A) which offers an instance of disposing of women exactly 
like animals or things ; one could even offer a woman in payment of his 
fine. The terminology used does not differ in any way from that used 
when dealing with alienation of property. 

The father of a girl who-had suffered harm ** could “take” (ilagqi)*4 
the wife of the offender without having to return her ** to her former 
master. He might “take” her ** for good. The point is not that she should 
not go back of her own accord: the man who had taken her had the 


18 The Laws of Hammurabi, § 135. 

19 Ibid. 

* Ibid. 

%!M-AL, A, § 46. 

™M-AL, A, § 4, lines 51, 56. 

*3 The text deals with the rape of a free man’s maiden daugther. 
™ Line 25. 
Line 28. 
* Line 29. 
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right to keep her. The father of the wronged girl could “give” *’ his 
disgraced daughter to her seducer by compulsion. The offender was to 
pay the girl’s “price” ** to her father three times over. 

If the girl’s father so desired, he could “give” ** his daughter to 
whoever he liked but the seducer was nevertheless obliged to pay her 
“price” in silver three times **. The offender had to “give” * three times 
the “price” of the girl to her father. 

It is known that the author of the laws was rather punctilious with 
regard to terminology ; he never used the same terms in a paragraph 
when he wanted to express different notions. Both in the laws—where 
it was of special importance—and in ordinary documents terminology 
was used with great discretion. 

§ 56 (M-AL, A) presents a similar picture. The wife of the seducer 
should not “be approached” with a suit (ld i-gar ri-bu). The seducer had 
to “pay” ** three times the “price” * of the girl and her father had the 
right to deal with her at his will **. Driver and Miles ** believe that he 
was free to kill her. This hypothesis is hardly correct. More likely he 
had the right to cut off her ears or sell her into slavery, but not kill her. 


It should not be forgotten that the girl constituted a certain monetary | 


value ; taking into consideration the Assyrian greed her father was more 
likely to turn her into money than kill her. 

Moreover, it has not been conclusively proved that in Assyria the 
householder had the right to kill one of his household, even a slave. When 
speaking of the punishment of a wife ** or a slave *’ the Assyrian laws 
allow only for their beating, pulling by the hair, piercing and otherwise 
injuring their ears. There is no data to the effect that even a slave could 
be killed in Assyria without trial or inquest. The Bible ** forbids it out- 
right. According to the Laws of Hammurabi *, if a man staying as a 
pledge in the creditor’s house was beaten to death, then, if he was the 
debtor's son, the son of the creditor was to be put to death “ ; if he was 
the debtor’s slave, the creditor was to pay one third of a silver mina—the 
average price of a slave in that period. 


Line $2. 

* Line 34. 

* Line 41. 

* Line 39. 

Line 35. 

* Line 47. 

Line 46. 

oA 49. 

AL, p. 60. 

*M-AL, A, § 59. 

37 M-AL, A, § 44. 

* Exodus, XXI, XX, XXI. 

%* The Laws of Hammurabi, § 116. 

“ The use of the Assyrian verb in the plural indicates that it applies to authorities, 
by no means to the wronged party. 
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In cases when capital punishment for an offence was imminent the 
Assyrian laws usually state it quite explicitly—cf. § 13, M-AL, A : Com- 
mitting adultery with a married woman meant death for both man and 
woman. The use of the verb in the third person plural indicates certain 
indefinite executors, but apparently not the wronged party—i.e. the 
woman’s husband. Moreover, the fact that in many cases the legislator 
says that the husband *! or the father “* can dispose at his own discretion 
of his wife or daughter shows that without an offence on their part the 
head of the family was unlikely to have the right of life and death 
with regard to his household. 

It is hardly necessary to cite more instances to the effect that a 
woman in Assyria was an object of sale and purchase for her owner *. 
But it remains to be proved that in the period under discussion in Assyria 
the same held true also with regard to men; that the male members 
of the family were not masters of their own destinies ; that the head 
of the patriarchal family, the householder, was the only really free 
member of society disposing not only of himself and his property but 
also of all members of his family. The latter juridically differed but 
little from any other property belonging to the master. 

We have mentioned above “ paragraphs 30-31 and 42-43 showing 
that a woman was a kind of property in her master’s or owner’s hands— 
her father’s, father-in-law’s, husband’s, brother’s, etc. But these para- 
graphs also contain clauses concerning male citizens. There is an essen- 
tial difference between §§ 30 and 31 (M-AL, A). § 30 speaks of a case 
when the bridegroom died or was replaced, whereas § 31 speaks of an 
opposite case, when the bride died and therefore had to be replaced. This 
is an important point for it shows that the woman was an object of sale 
and purchase. The difference between the said paragraphs, however, 
consists not only in this : in § 31 the bridegroom chose his bride himself, 
whereas in § 30 the bride was chosen by his father. The paragraph deals 
at least with two, more likely, three sons. The father (abu) brought “gifts” 
to the house of his son’s father-in-law “*; meanwhile another of his sons, 
whose wife also lived in her. father’s house, died. The father gave the 
widow in marriage to his son, for whom he had just bought a bride 
(giving gifts to her father) ; he thereupon took (i-lag-gi) this girl by 
compulsion from her house, not only against her will (although it was of 


41 E.g. § 14 (M-AL, A). 

e _ (M-AL, A). 

* The author deliberately uses this term as expressing in a nutshell the relations 
between the woman and her lord whether her father, husband or somebody else. This 
be term is sometimes used by the legislator (cf. § 30 [M-AL, A], line 29, where the 

or uses it in respect of a man’s daughter : §um-ma bél m4arti—“if the owner of the 
daugther”, etc.). 

“ Cf. pp. 629-630. 

“ Assyrian emu. 
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no importance, the legislator mentioning her only as the object of the 


transaction), but also against her father’s will, and gave her to his third | 


son. The two fathers are the active parties whereas the bridegrooms are © 


only recipients of the brides (wives) to own or use. They do not act | 
themselves as in § 31 ; their father acts in their stead. 


| 


§ 43 (M-AL, A) offers a still more graphic example of the absolute 


rule of the pater familias. In this case a householder bought, in a legal 
way, a bride for his son, who either died or disappeared. The legislator 


gives leave to the bridegroom’s father to give the daughter-in-law to any | 


of his sons over ten years of age **. In case both the son for whom the 
bride was bought and the father who bought her died, the bride could 
be “taken” by any of the late son’s male offspring, i.e. by any of the 
grandsons of the late head of the family over 10 years of age. 

In this case the father bought a bride for his son who not only had 
been married but had marriageable children. The son himself appears 


a passive figure. He is referred to in the active voice only with reference | 


to his death or disappearance, i.e. when he is the subject of the verbs 


“to die” (me-e-it) and “disappear” (in-na-bi-it). The son whose father | 


was living, apparently could die or vanish on his own, but no more. 
To eliminate all doubt on this score we shall again make recourse 


to the terminology used as graphically reflecting actually existing rela- | 
tionships. When the legislator characterises the son for whom the bride“ | 


was bought, he uses stem II of the verb wd’ (to know). Stem II means 


either intensity of action or causativity ; in this case it is used in the 


second meaning. The father pointed out to his son, who had once been 
married, the bride acquired for him. This son either died or disap- 
peared ** and the head of the family could consequently “give (away) 
over” ** the bride to any of his sons. Only if the head of the family died 


too, his grandsons became active (subjects instead of objects). They could | 


take the bride without having to ask permission from anyone, including 
the bride’s father. The terminology is quite explicit. If there are grand- 
sons of marriageable age, one of them “can (independently) take” (ih-ha- 
az)®® the bride of the deceased without asking permission from anyone. 
The matter is different if the grandsons were under the age of ten. In 
this case, if the bride’s father so desired, he could “give” *' his daughter 
as wife to one of the young boys ; if he did not, he had to return the 


“* Apparently the minimal marriageable age for an Assyrian man at the time. 

47 Line 21. 

* Died or disa + smegy on his own. 

* Assyrian i- 

® Praesens of stem II of the verb ahdzu (to marry); hence afizénu—husband, | 
ahuzite—wife. 

51 Assyrian iddam (line 33), i.c. the same term in the same form ; it was used when | 
applied to the bridegroom’s father (the grandfather, the girl's father-in-law). 
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money (or “gifts”) he had received for his daughter. He had to do so 
if the deceased head of the family had no other sons or grandsons. 

Thus a grown-up man ™ could not take a wife if his father, the head 
of the family, was still alive, but a 10-year-old boy was free to marry if 
he was the head of the family. 

Certain documents from Kirkuk-Arrapkha dating from the same 
period as the laws also indicate that the pater familias wielded absolute 
power, while other members of the family were deprived of all rights. 
One of the tablets * legalises the adoption of Vullu, son of Buhishenni, 
by Nashva, son of Arshenni, who had no male issue. The adopted son 
undertook to feed and clothe his new parent until his death, and to give 
him a proper funeral. If a son were born to Nashva he was to be heir 
to Nashva together (mitharis—apparently on a par) with Vullu ; Vullu 
was not to lay any claim to Nashva’s gods, which were to pass to Nashva’s 
own son **, Should Nashva have no son, Vullu was to inherit the gods 
as well. Moreover, Nashva “gave” Vullu for wife his daughter Nukhuya. 
In case Vullu took another wife, he stood to forfeit the property left to 
him by Nashva. 

The multiform and intensive activities of Vullu and even of his 
children > can be traced in a number of documents **. However, these 
documents say nothing with regard to the relations between Vullu and 
his adoptive father. The former engaged in business activities. Unfortu- 
nately the chronological sequence of the documents cannot be established. 
One tablet 5’, however, is undoubtedly older than the document discussed 
above : it is the will (duppu Simti). The self-same Nashva, son of Ar- 
shenni, left his property to his four grandsons, born of his daughter’s 
marriage with his adopted son Vullu. Nashva stated in this tablet that 
he had taken Vullu into adoption and had given him * (attadin) all his 
fields, houses and chattel. At this stage he willed all his fields, houses 
and men (um-ma-ni-ja)**, all his chattel, to his four grandsons, sons of 
Vullu. The eldest was given two shares. One house and one imer of land 
he willed to his grand-daughter, daughter of Vullu—apparently as her 
dowry. ‘ 

Lines 7-9 of this document in which Nashva enumerated the property 
he had given to Vullu before, remind us of lines 10-13, 15-17 (Gadd, 51) 


5 Even if he had children. 

53 Gapp, Tablets from Kirkuk (RA, XXIII), No. 51. 

Tt is possible that in this case we are dealing with survivals of the clan system 
when only members of the clan had the right to perform its cult. On the other hand 
the adopted son probably became a member of his new parent's clan. 

5 Gapp, Nos. 6, 7, etc. 

5 Gapp, Nos. 11, 13, 14, 34, 35, etc. 

_. ™Gapp, No. 5. This document is somewhat fragmentary but its general meaning 
is beyond doubt. 

% The verb should be in the Plusquamperfectum. 

® Does it mean slaves ? 
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which also speak about the transfer of property to Vullu. It is not clear 
whether Vullu was alive or dead ; the latter was more likely the case. 
Gadd 5 shows that it was not Vullu who willed his property to his child- 
ren. It was Nashva who willed his property, once given to Vullu, to the 
latter’s children, grand-children to Nashva. 

If Vullu were alive, he, and not his adoptive father, should dispose of 


inet na 


his property ; if he were dead, the grandfather was to have no part in | 


sharing the property among his grand-children—they were to do it 
themselves, like the 10-year boy in § 43, M-AL, A. Children were to be 
heirs to their father, not the latter’s father to be heir to his son. Obvi- 
ously, since Nashva was still alive and his power unquestioned, he was 
the sole real master both of the property and the members of his family. 
It is characteristic that people are part of the property enumerated. 
According to § 44 (M-AL, A), a creditor keeping in his house an 
Assyrian man or woman as a pledge could beat them, pull them by the 
hair, prick or otherwise injure their ears—just as he could do with his 
wife ©. In respect to such persons the term lagi is applied, meaning in 
general to buy or legally acquire property. Moreover, the document says 


that they were kept for their full “price” and that they had been bought | 


at “full price”; the term usually applied to women and to property in 
general is in this case applied to debtors. 

§§ 2 and 3 (M-AL, B) make it clear that an Assyrian citizen could 
pledge both his son and his daughter. The document speaks of mdr (resp. 
mérat) améli, which in this context can be understood only in its social 
sense : it means the son or daughter of a freeman belonging to the most 
privileged strata of Assyrian society. 

A comparison of §§ 2,3 (M-AL, B) with § 4 of the same tablet will 
show that members of the family were at the mercy of the householder. 
In §§ 2 and 3 the expression occurs /Sum-ma amélu li mér améli a li 
mdrat améli a ki-i kaspi a ki-i] §a-par-ti i-na biti-iu us-[bu-ni...]®; 
§ 3 applies this expression to animals. It says : /Sum-ma amélu li alpa 
li] iméra li sisa & li mim-ma lé u- [ma-am-su a ki-i §a-par-ti i-na] 
biti-iu us-bu-ni *. There is no difference in terminology. 

The author of the texts uses the same expression with regard to the 


son and daughter of a man and with regard to cattle. Moreover, these | 


paragraphs are placed one after another ; the author obviously put both 
cases on a par. Both the debtor’s children and cattle are discussed as 
objects, not subjects. 


® M-AL, A, § 59. 
* Lines 42, 43. 


* (If a man either a man’s son], or a man’s daughter, who as money or as [a pledge | 


dwells in his house...]. 
bee y a man either a bull, or] an ass or any (other) animal, not belonging to him 
[that] is (lit. lives) in his house [as a pledge]... 
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It is actually impossible to find any case in these—and in other 
laws, of sons or daughters presented as active subjects when the head of 
the family was alive. This was natural from the point of view of the 
Assyrian family law : all members of the family were the property of its 
head, actually in no way differing either from slaves or cattle. They were 
granted no rights, could not act as independent parties in any trans- 
action ; this is not to say that they could not act on behalf of the pater 
familias. 

Certain legal documents, published by Ebeling, offer similar testi- 
mony. One of these “ deals with a loan with the debtor’s son serving as 
the security. This apparently immediately passed into the creditor's 
hands, for lines 10-13 say : ki §a-par-ti ™. ja-a-ku-limmir ir mdr-su ™. 
ki-din *, -Adad u-ka-al : “as a pledge Jaku-Limmir, his (debtor’s) son, 
Kidin-Adad (the creditor) will keep”. The verb kdlu (to keep) is eloquent 
enough. While in this document the son was pledged for one talent of 
lead, in another ® a field, a house, sons and daughters of the debtor were 
pledged for X + 7 minas of lead. The enumeration in itself is charac- 
teristic. The author of the document considered everything together, 
without differentiating between the field and the house on the one hand, 
and the sons and daughters on the other. Ka-te andki equil-su, bit-su, 
maré *', —iu a mdrdte »'. —su: “Guarantees (for) the lead (are) his 
field, his house, his sons, his daughters.” The securities could be enu- 
merated in this way only provided the lawyer who drew up the document 
saw no legal difference whatever between the former (i.e. the field and 
the house) and the latter (i.e. the sons and daughters). 

In KAJ, 41, the order in which the securities are enumerated is some- 
what different. In KAJ, 31, the debtor’s wife is mentioned before his 
field and house. In KAJ, 16, the field, the house, the sons and the 
daughters of the debtor are enumerated as guarantees. In KAJ, 28, the 
only guarantee is the debtor’s wife. KAJ, 29, where the security is the 
entire mortgage—free property of the debtor (za-ku-a) including, no 
doubt, members of his family, is very indicative. In KA], 53, a slave, a 
walled farmstead (bit du[u] n-nu) and a town field constitute the pledge 
and are to be redeemed. The debtor’s wife called by her name and patro- 
nymic © is the pledge in KAJ, 60, whereas in KAJ, 66, the sons and the 
daughters of the debtor constitute the pledge along with his real estate. 
In KAJ, 70, the wife is the guarantee for her husband’s debts, in KAJ, 65, 
a bull. The formulation is identical for both cases. 

KAJ, 61, where the fields and the houses of the debtor are mortgaged, 


“KAJ, 17. 

“KAY, 46. 

% Ki Sa-par-ti f. a-la-ni-tum médrat ™. ma-nu-gir-ili-Su aiiat-su ™. 1-din-ku-bi 
u-ka-al : Idin-Kube (the creditor) will keep as guarantee his wife Alanitum, daugther 
of Manugiriligu. 
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presents a peculiar formulation. The text contains a stipulation that, 
this failing to satisfy the creditor, he might take the debtor’s sons and 
daughters. On the other hand, a number of documents ® deal with cases 
when the fields and houses of the debtor, not members of his family, 
served as guarantees. 

KAJ, 6, is a document of adoption ; the last clause is of interest, for 
it gives the adoptive father the right to sell his adopted son without trial 
or inquest (ba-a-lu di-e-ni u da-ba-bi). KAJ, 1, is also of interest: a 
father gives his son into adoption. The terminology confirms the passive 
part of the adopted ; he is the object, not subject of the transaction. His 
father gave him (iddinsu—“gave him away”) into adoption. There is not 
a word about the son’s consent. 

A similar dependence of the members of the family upon its head is 
to be found in Assyria of the later period ; the householder still could 
dispose of his family just as he did of his property. Thus, one of the 
numerous legal documents® published by C. Johns, deals with the sale 
of a man’s field, wife and daughter. Another document ® deals with a 
marriage contract using the same formulae that are applied when speak- 
ing of a purchase. The “price” of the girl is fixed at 16 shekels. Still 
another document 7° speaks about the sale of a man’s son for 2 minas of 
silver. 

In ADD, 317, a man’s daughter is sold for half a mina ; in ADD, 208, 
a sister goes at the same price and in ADD, 314, a son is sold for 
16 shekels of silver. There is also a document 7”! reporting that a debtor 
covered his debt by giving his daughter to the creditor. That the sums 
mentioned are quite real, is borne out by ADD, 711, according to which 
a slave girl was bought for half a mina of silver, to be given in marriage 
to the buyer’s slave 7. 

The estimation of a slave’s price in KAJ, 171, is characteristic : it was 
equalled to that of a five-year-old horse. ADD, 308, 309, and also Gadd, 
52, report cases of selling children into slavery. 

That people in Assyria of the period under consideration were objects 
of sale and purchase, exchange values, things in the literal sense of the 
word, is graphically revealed by § 3 (M-AL, B). Despite its fragmentary 
character it is sufficiently convincing : 

[If a man in whose house reside either the son 7°] of a man, or the 

“E.G. KAJ, 34, 32, 50, 42, 43, 40, 43, 47, 71, 85; V.A.T. 8878. The latter is not 
published in KAJ and is quoted after M. Davin and E. Esexine, “Assyrische Rechts- 
urkunden”, 16 (Zeitschrift der vergleichenden Rechtswissenschaft, XLIV, p. 305-381). 

% ADD, 430. 

* ADD, 307 

7 ADD, 201. 

71 ADD, 86. 

7 The slaves were also members of the patriarchal family, the head of the family 


taking care of its free members and slaves alike. 
7 The restored places are given according to AL, p. 440-442. 
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daughter of a man as (guarantee for) money or as a pledge, sold them 
into another country [and he is charged (with this) and (of this) con] 
victed (then) he loses his money ; he is to return to the owner of the 
property [the equivalent] in keeping with its price ; [X (times)] he 
should be beaten [with a stick], and he should work for the king 40 days. 
[If the man whom he sold] into another country died [(then) he is] fully 
[to compensate for the soul]. An Assyrian man or woman [whom] he 
bought (for) a fu[ll price] [he can se]ll into another country. 

Refraining from discussion of a number of interesting problems sug- 
gested by studying this paragraph 75 we would nevertheless like to draw 
attention to one remarkable fact. At the very beginning (lines 14, 15) the 
paragraph says: “if a man in whose house reside either the son of a 
man, or the daughter of a man as (guarantee for) money, or as debt”; 
line 17 calls the persons living in the creditor’s house property (min- 
mu-u)7®, while the debtor who pledged them is called owner (bélu) of 
this property. Driver and Miles for some reason interpret this as “the 
owner of the (person who is his) property” 77. We do not think it neces- 
sary to add any explanatory words. The case is perfectly clear : a man’s 
son or daughter (mdr, resp. marat améli)—beyond all doubt free persons 
belonging to the most privileged group in Assyria “—were given by 
their “owner” (bélu) to the creditor as a pledge for a money loan. They 
were consequently the creditor’s property—true, a property that was to 
be redeemed. Although this property could not be sold into another 
country with impunity, it nevertheless belonged to the creditor. 

The patriarchal power of the householder is graphically illustrated 
by the fact that he could will his power to his wife ”*. 

This power had to be strong indeed if it could be willed to a woman, 
for which purpose she was adopted as daughter (ana abuti itépus)®°. 

An average Assyrian family in the second half of the 2nd millennium 
B.C. can be described as follows. At the head of the family was the 
master of the house (pater familias), to whom his wife (in manu mariti) 
and children (in patria potestate) were subordinated; the sons’ wives 
were subordinated on one hand, to their husbands (in manu mariti), on 
the other, to their father-in-law, just like their husbands. The children 
of the sons (grandsons, great-grandsons, etc.) also obeyed the head of 


% Literally “something”. 

It is discussed by the present author in another paper dedicated to establishing 
the social connotation of the term aSsurdju. 

See p. 638, note 72. 

7 AL, p. 443. 

78 Also in Babylonia. 

See HSS, V, 7, 16 ff. ; 67, 87 quoted after Koscnaxer, ZA, N.F., XII (XLI), p. 15. 
. "igneainaed “in paternity he made (her)”, i.e. put her at the head of the patriarchal 
amily. 
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the family. Not so, however, the children of his daughters, who were to 
obey to their mother’s new master—her father-in-law. 


Not a single member of the family with the exception of its head | 


can be considered creditable, not even grown-up sons, who had families 
of their own and pursued certain occupations. They, too, felt in some 
degree the authority of their father. Members of the family and its 
slaves constituted in Assyria a single family, to which the Roman term 
familia could be applied. 

This word, which in contemporary societies is usually associated with 
consanguinity, when used with regard to the Middle-Assyrian family, 
does not presuppose consanguinity as a sine qua non of family member- 


ship. This is borne out by the fact that among the members of the family | 


were wives of the head of the family, of his sons, grandsons, etc., who 


were not related by blood. Conversely, the daughters and grand-daughters | 
of the head of the family stopped belonging to the family and escaped | 


the authority of their father, grandfather, etc.—only to become subor- 
dinated to the husband, father-in-law, grandfather-in-law, etc. The 
power the pater familias exercised over his wife and children actually 
differed but little from the power he exercised over his slaves. Never- 
theless, there is no full equality ; after the death of the head of the 
family the difference in the status of his sons and his slaves became 
at once apparent. 

While the slaves, after their master’s death, passed like ordinary 
property to his descendants, his children, especially the sons, were free 
from their father’s rule ; the sons became competent, masters of their 
own destinies. 

This, however, did not apply to all the free members of the family. 
The grandsons, upon their grandfather’s death, became subordinated to 


their fathers, the unmarried daughters to their brothers, the wives of 
the sons to their husbands, who also acquired power over the wives of | 


the late householder, no matter whether these be their mothers or not. 
In the latter case they could be inherited: marriages between step- 
mothers and stepsons were allowed *. 

Any of the direct heirs of the deceased, i.e. any of his sons, in his 
turn, could become an independent and creditable head of a new familia. 
To this category of fully independent and creditable members of society 
also belonged single persons, who having nobody to rule over, freely dis- 
posed of themselves and were the bearers of patriarchal power, in this 
case remaining potential. 

The daughters, grand-daughters, etc., who after their marriage became 
subordinated to their husband (or father-in-law) were no longer members 


81 The Bible forbids such marriages. See Leviticus, X VIII.-VIII. 
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of their former family, with regard to which they had become “stran- 
gers” ®. 

The total property of the family, as well as its members, belonged 
to the pater familias. He was the only person who had the right to 
dispose of this property. Property acquired by any of the family members 
became his property. The size of the family could vary to a high degree. 
It will be seen from the above that the power of the head of the Assyrian 
patriarchal family in the second half of the 2nd millennium B.C. reached 
unprecedented height. This was the zenith of the patriarchal family in 
Assyria, which subsequently began to decay. 

This family constituted the initial cell of Assyrian society and was 
incorporated in a family community. A family community could be 
“small” or “large”; in the latter case it could split into a number of 
“small” family communities. On the other hand, a “small” family com- 
munity could eventually grow into a “large” one. Division of property 
among the heirs (the sons) caused property differentiation, for the eldest 
son received two shares of the inheritance ; one of these he could choose, 
the other he received after casting lots together with his brothers. This 
order of passing the inheritance led to an increased splitting of property, 
to dividing land in peasant families into tiny allotments, which practi- 
cally could not feed their owners. 

Some of the private legal documents ** show that often the eldest 
brother, who received two shares of the property, succeeded in acquiring 
for a song the shares of his younger brothers, depriving them of the 
principal source of sustenance—of land—and turning them practically 
into lumpen-proletarians. The distance from this status to servitude 
and slavery for debt was short indeed: Yet the right of the eldest son to 
two shares of the property did not entitle him to patriarchal power over 
the other brothers, even in case they continued to live and keep house 
together (ahé ld ziztite—“undivided brothers”). 

Assuming that in the undivided household the eldest brother kept 
the younger brothers under his. sway, any division of inheritance in 
Assyria would be altogether_impossible, for it was clearly not in the 
interests of the eldest son. If he had the right to rule over his younger 
brothers, the division of the inheritance would for him mean the loss of 
both a considerable part of the property ** and free labour power *°. The 


%36 (M-AL, A) states that the father is not obliged to feed and support his 
married daughter. Cf. the Biblical tale of Jacob : his wives said that they were “stran- 
gers” to their father Laban (Genesis, XXXI.-XV). 

% See KAJ 


The more brothers he had, the greater the loss, for he was entitled not to two 
parts (i.e. two-thirds) of the property, but only to two shares. Thus, the more brothers, 
the less the share of each, including the eldest. 

85 As we have seen, the status of the members of an Assyrian patriarchal family 
differed but slightly from that of slaves. 
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initiative of such division in that case could not belong to the younger 
brothers either, for the absolute power of the eldest brother would have 
deprived them of any rights. Yet it is known from Assyrian laws and 
legal documents that the division of property in Assyria was common. It 
is therefore to be assumed that following the death of the head of the 
family * the status of all the brothers was identical. 

According to the Middle-Assyrian laws and other legal documents 
extant, Assyria in the second half of the 2nd millennium B.C. knew but 
one, patriarchal, form of marriage*’. The bride was invariably the 
object, not the subject, of the marriage transaction. She was an object 
of sale and purchase, an exchange value. The marriage was performed 
through buying the bride, her price was real, not symbolic. The bride’s 
opinion was not taken into account. Before her marriage she was totally 
subordinated to her father (grandfather, brother, creditor, guardian, 
“reviver”, etc.), i.e. to the head of the patriarchal family of which she 


a 


was a member ; after she married she lost touch with her former family | 


and became subordinated to the head of her new family—her husband, 
father-in-law or grandfather-in-law. Henceforth she was considered 
her new master’s property **. If her father-in-law was alive she was 
practically subjected to the double authority of her husband and her 
father-in-law whom her husband obeyed. She practically possessed no 


} 
i 


rights. She could not dispose of property—not only belonging to her | 


husband or father-in-law but even “belonging” to herself, e.g., her 
dowry * brought from her father’s house or the “gifts” she had received 
from her husband or father-in-law at the time of her wedding. If she 
broke these rules she was subjected to the same punishment that was due 
for theft *. In this respect her status differed but little from that of 
slaves *, 

Marriage in Assyria in the period under discussion was essentially 
monogamous—absolutely so for women, for a breach of conjugal fidelity 
was considered adultery with all its consequences both for the woman 
and her seducer. This offence was, however, regarded as an encroachment 
upon the property of another man—the husband, father-in-law, etc., of 
the woman. In theory the husband could have several wives, but only 
one was considered the chief wife (ahuzite). The rest, if any, had to obey 
both to the husband and the chief wife. Actually few Assyrians could 


* The eldest brother, to be sure, enjoyed the privilege of receiving two shares of 
the property. But this was probably the only ors 

ow We eave aside the question of the so-called “nobody’s women” and legalisation 
of concubines. These were specific marriages. 

% In Assyrian—mimmu ; see § 3 (M-AL, B), line 17, which calls freemen the 
property of their pater familias. 

8® Assyrian : Sirgu. 

See § 3, M-AL, A. 

* E.g. § 4, M-AL, A, envisages similar punishment for a freeman’s wife and for 
a slave. Both ought to have their ears cut off. 
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enjoy “the privilege” of polygamy, hampered by economic conditions. 
Only heads of patriarchal families (by no means all of them) could buy 
more than one wife. 

The marriage was in the nature of a purchase (i.e. effected through 
buying the bride), not only from the legal but also from the social and 
economic point of view. “The price of the girl” ® was her real price, like 
that of a slave. 

The status of the bridegroom differed considerably from that of the 
bride. Unless he was member of the patriarchal family, he was the 
subject of the marriage transaction—a counterpart to his bride’s father, 
his future father-in-law. Having paid the “price of the girl” * he became 
her only owner ™ and exercised unlimited authority over her. But if the 
bridegroom’s father was still alive, it was his prerogative to arrange his 
son’s marriage, irrespective of the latter’s age. The son might have mar- 
riageable children of his own, but the fact that his father was alive 
deprived him of all rights and he appeared in the marriage contract as 
an object (similar to the bride).®* True, the bridegroom had hopes of 
escaping his father’s sway after the latter’s death, while the bride was 
destined always to have a master ™. 

In spite of the deep-rooted opinion that the law protected the femi- 
nine honour of the Assyrian woman, it actually did not. Rape was con- 
sidered not an offence against the woman but an offence against her 
master, an encroachment upon alien property. This applied both to 
married and unmarried women. The only difference was that if the 
offence was committed against a married woman it was in addition con- 
sidered adultery, i.e. a penal offence entailing capital punishment. If it 
was committed against a maiden the offender was to pay her “price” 
three times and to marry her without the right to cast her off in the 
future. 

The fact that the Assyrian woman was deprived of the right to her 
feminine honour is most clearly seen in the case when the seducer was 
a married man. In this case his wife was to be led away and given to 
the father of the girl who had suffered harm. 


* Assyrian: Sim batulte. 

* Assyrian : Sim batulte. 

™ Assyrian : bélu. 

Cf. § 43, M-AL, A: A bridegroom for whom his father bought a bride might 
have offspring by another wife, sometimes of marriageable age. 

Her father, father-in-law, husband, as well as sons of her own or stepsons. 
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LE 1% MARS 1869 : 
JOUR DE LA DECOUVERTE DE LA LOI PERIODIQUE 
PAR D.I. MENDELEEV * 


I. Introduction 


A loi périodique des éléments chimiques a été découverte par Dmitri 
r Ivanovitch Mendéléev (1834-1907) le 1" mars 1869, dans le courant 
d’une seule journée. Ce fut non seulement le sommet de |’ceuvre 
scientifique du grand chimiste russe, mais encore un tournant dans la 
science de la matiére, et, en premier lieu, de la chimie et de la physique. 
Cette date mémorable donna naissance 4 une conception nouvelle des 
atomes et des éléments chimiques. C’est pour cette raison que la décou- 
verte de la loi périodique et ses conséquences éveillent un si vif intérét 
a la fois parmi les spécialistes et dans un plus large cercle d’érudits. 

A maintes reprises, on a demandé a Mendéléev quelles étaient la 
méthode et les raisons qui ont permis a l’illustre savant d’aboutir a sa 
découverte '. Ce probléme attira l’attention des savants avec encore plus 
de force aprés la mort du grand chimiste, quand |’importance de la loi 
périodique pour les progrés de la science apparut dans toute son ampleur. 

Bien que plusieurs dizaines d’années se soient écoulées depuis cette 
grande découverte, nous pouvons rétablir assez exactement les événe- 
ments ayant trait a son histoire. 

Au début de 1949, M. O. Kouzmina (1886-1952), la fille du grand 
chimiste, et T.S. Koudriavtséva ont trouvé, dans les archives person- 
nelles de Mendéléev, deux tableaux composés par ce dernier au cours 
de ses recherches sur la loi périodique. L’un de ces tableaux était au 
brouillon, l’autre au propre et recopié pour étre envoyé a |’imprimerie ; 
il était daté du 1% mars 1869, et correspondait au tableau intitulé : 
« Etude du systéme des éléments basé sur leur poids atomique et leur 
ressemblance chimique ». C’est ainsi que fut trouvé le fil qui permit 4 
Mendéléev de décovvrir la loi périodique. 


1D. Menpéxtev, Osnovy khimii (Pétersbourg, 1906). 


* Article recommandé par le Prof. A. A. Zvortxine, Vice-Président de la Commis- 
sion Internationale. Traduit du russe par A. L. Kazem-Bec. 
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Ces deux documents furent publiés en 1950*, avec une analyse 
détaillée précédant leur déchiffrement. Dans un article* et dans des 
ouvrages ultérieurs, j'ai avancé la supposition que Mendéléev, dans ses 
recherches sur la loi périodique, a d’abord comparé les différents groupes 
d’éléments d’aprés leur poids atomique, puis a dégagé les périodes d’élé- 
ments pour arriver enfin 4 l’idée de leur rang commun constitué dans 
l’ordre de l’augmentation des poids atomiques. 

Cette supposition ne devrait pas, semble-t-il, s'accorder avec la ver- 
sion largement répandue selon laquelle Mendéléev, dans ses recherches 
sur la loi périodique, a composé tout d’abord une rangée commune de 
tous les éléments connus en les disposant selon la grandeur du poids 
atomique, puis a partagé cette rangée en périodes et, enfin, a placé les 
groupes d’éléments les uns sous les autres en comparant, par cela méme, 
les groupes d’éléments. 

Les idées nouvelles sur la découverte de la loi périodique ne trou- 
vérent point de soutien chez beaucoup de savants ; certains avancérent 
méme de sérieuses objections ; l’ancienne version semblait étre la seule 
exacte. On a émis notamment l’hypothése que Mendéléev aurait disposé 
tous les éléments en rang, selon leur poids atomique, pour ne préter 
attention qu’aux représentants des trois groupes adjacents haloides, 
métaux alcalins et alcalino-terreux. Par conséquent, le procédé de la 
découverte de la loi périodique se réduisait, dans ce cas, au dégagement 
de la rangée commune des éléments des « nceuds » suivants, dont cha- 
cun est composé de trois éléments : ... F Na Mg ... Ce K Ca ... Br Rb Sr 
« [Cs Da... 

Pendant la période comprise entre 1949 et 1952, on a trouvé de nou- 
veaux documents de Mendéléev se rapportant a |’étape initiale de la 
découverte de la loi périodique. Ces documents ont réfuté, une fois de 
plus, l’ancienne version de cette découverte, et confirmé |’exactitude de 
nos suppositions. Ces matériaux ont été publiés en partie en 19534, 
l'autre partie devant paraitre sous peu °. 


I. Le caractére des matériaux assemblés 


Les matériaux assemblés se rapportant 4 la période de la découverte 
de la loi périodique peuvent se partager en plusieurs groupes, dont le 


*D. I. Menpértev, Nov we materialy po istorii otkrytija periodiceskogo zakona, 
Izdanie Akademii Nauk SSSR (Moscou, 200). 


iss). I. Menpéttev, Nauényj arkhiv, t. I, Izdanie Akademii Nauk SSSR (Moscou, 


181) D.1. Mendeleeva, t. I, Izdanie Leningradskogo universiteta (Leningrad, 


5D. I. Menpéttev, Izbrannye sotinenija, t. II, Izdanie « Goskhimtekhizdat », 1934. 
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premier comprend les notes du manuscrit et les tableaux des éléments 
composés par Mendéléev au cours de la découverte de la loi. II existe 
cing documents de ce genre, dont trois sont datés du 4 février 1869, 
Avec les tableaux déja cités, nous devons mentionner deux tableaux 
récemment découverts : 

a) La lettre de A. I. Hodnev (1818-1883), secrétaire de la Société 
Economique Libre, adressée 4 Mendéléev et datée du 17 février 1869 * 
Sur l’envers de la lettre, Mendéléev commenga ses premiéres inscrip- 
tions, dans lesquelles il compare les éléments des divers groupes et 
cherche les différences existant entre les poids atomiques des éléments 
des deux groupes: les métaux alcalins et les groupes du magnésium, 
du zinc et du cadmium. A en juger par leur caractére, ces inscriptions 
ne représentent que le stade initial de son travail. Elles prouvent qu’a 
ce moment Mendéléev a déja trouvé la clef de la solution du probléme, 
le principe essentiel de la construction de tout le systéme. Ce principe 
consistait dans la comparaison des groupes d’éléments d’aprés leurs 
poids atomiques, et dans la découverte de la diversité des poids ato- 
miques pour chaque paire d’éléments comparés. Le probléme suivant 
consistait 4 vérifier ce principe en comparant tous les groupes d’éléments. 

b) Deux tableaux d’éléments incomplets composés l’un au-dessus 
de l’autre sur une feuille de papier. Ils représentent une premiére ten- 
tative pour vérifier le principe trouvé sur de nombreux groupes d’élé- 
ments soigneusement étudiés. Ce bout de papier avait été collé par 
Mendéléev dans l'un des volumes de sa bibliothéque privée’. II est 
également daté du 4 février 1869. D’aprés le caractére des inscriptions 
faites sur cette feuille de papier, on peut affirmer qu'il les écrivit 
aussitét aprés les notes portées sur la lettre de Hodnev. De plus, les 
inscriptions du papier montrent que le probléme n’était pas encore résolu 
a cette époque. Le tableau ne contenait pas tous les éléments connus, 
mais seulement deux tiers au maximum. Par conséquent, le principe 
trouvé par Mendéléev n’était pas encore démontré dans toute son uni- 
versalité. Les deux tableaux incomplets d’éléments, inscrits par Men- 


déléev sur une feuille de papier, furent publiés en 1949 * ; cependant, | 


lors de leur publication, des erreurs ont été commises. I] suffit de dire, 
par exemple, que l’inscription «Sa» est déchiffrée comme « Si», le 
poids atomique du glucinium est égal 4 18, de nombreux éléments ins- 
crits par Mendéléev sont absents, etc... Pour cette raison, il a été impos- 
sible d’utiliser la dite publication pour rétablir la découverte de la loi 
périodique. 


*D. I. Menpértev, Sodinenija, t. XIII, Izdanie Akademii Nauk SSSR, 1949. 
'D. 1. Menptréev, Sotinenija, t. XIV, Izdanie Akademii Nauk SSSR, 1949. 
*D. 1. Menpiriev, Sodinenija, t. XVI, Izdanie Akademii Nauk SSSR. 
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c) La liste des poids atomiques rétablis inscrits dans les marges du 
méme exemplaire privé du t. I des « Principes de la chimie » *. Cette 
liste représente, probablement, les inscriptions faites avant les fiches 
pour les éléments. La liste ne porte pas de date, mais, 4 en juger par 
le caractére des inscriptions, elle a été préparée aprés les deux tableaux 
incomplets, mais avant les deux tableaux complets définitifs trouvés en 
1949. Cette liste n’a pas été publiée. 

Nous pouvons affirmer aujourd’hui qu’il est possible de suivre fidé- 
lement le cours de la « pensée de Mendéléev a ses différentes étapes ». 
Malheureusement, nous ne possédons pas les fiches dont usait Men- 
déléev en faisant la « patience », comme disait A. E. Fersman (1883- 
1945) 10, 

Le deuxiéme groupe de matériaux mettant en lumiére l'histoire de 
la découverte comprend les témoignages personnels qui nous sont par- 
venus de l’auteur lui-méme ou de ses proches. Trois de ces témoignages 
sont dignes d’étre mentionnés : 

1. Le témoignage publié par Mendéléev lui-méme dans les der- 
niéres éditions des « Principes de la chimie »*'. I] annonce qu'il a ins- 
crit les éléments sur des fiches, avec leur poids atomique et leurs autres 
propriétés, puis qu’il a fait de ces fiches une « patience » ; il donne un 
double rapprochement des éléments, d’aprés la grandeur de leur poids 
atomique et leurs analogies chimiques. Un tel rapprochement simultané 
des éléments, d’aprés leurs deux indices principaux, ne pouvait étre 
atteint qu’en comparant les groupes d’éléments selon la grandeur du 
poids atomique de leurs composants. C’est par ce seul moyen que l’on 
pouvait rapprocher simultanément le calcium, par exemple, premiére- 
ment avec le natrum et le rubidium en horizontale (dans le cadre du 
groupe des éléments chimiques semblables) et deuxiémement, avec le 
chlore et le potassium en verticale (dans le cadre de la période suivante 
des éléments). 


2. Le premier témoignage de A. A. Inostrantsev (1843-1919), pro- 
fesseur a l'Université de Pétersbourg, qui rendit visite 4 Mendéléev 
le jour de la découverte de la loi périodique, et le trouva affligé, debout 
devant son bureau. Comme |’affirme Inostrantsev, Mendéléev lui avoua 
qu'il cherchait un systéme d’éléments déja composé dans son cerveau, 
mais qu'il ne pouvait pas encore reproduire en tableau *. 


*D. MenpgL£ev, Osnovy khimii, t. I, 1869, Rukopis’ N° 1009, I, biblioteka, Muzej- 
arkhiv D.1I. Mendeleeva pri Leningradskom universitete. 
. © Muzej-arkhiv D.I. Mendeleeva pri Leningradskom universitete, II arkhiv, 64- 

. 4). 

4 y Mendéléev v vospominanijakh O. E. Ozarovskoj, izd. « Federacija» (Mos- 
cou, 1929). 

a gm 4 gre otecestuennoj khimii, Vtoroe Vsesojuznoe soveStanic, Izdanie 
Akademii Nau R, 1953. 
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8. Le deuxiéme témoignage de A. A. Inostrantsev appartient a une 
époque plus avancée. Mendéléev, affirme-t-il, lui a raconté par la suite 
la fagon dont il termina sa découverte : fatigué, il s’était allongé pour 
se reposer et s’était endormi ; dans un songe, il avait vu un tableau avec 
les éléments disposés convenablement ; a son réveil, il avait inscrit son 
réve sur une feuille de papier. 

Peu aprés la mort d’Inostrantsev, les deux témoignages furent 
publiés par I. I. Lapichine '*. Lapichine insistait sur le fait que c’est en 
réve que Mendéléev avait découvert la loi périodique, ce qui servit de 
prétexte 4 toutes sortes de suppositions et nuisit a l’exacte représentation 
de la découverte. De nombreux ouvrages ont donné une fausse inter- 
prétation de ce probléme **. 

Nous ne mentionnons pas ici les témoignages qui ne sont pas dignes 
de confiance, ou sont basés sur toutes sortes de suppositions, ou encore 
reproduisent sous une fausse lumiére ce que publiait Mendéléev lui- 
méme dans les « Principes de la chimie ». 

Le troisitme groupe de matériaux concerne non pas la découverte 
elle-méme, mais seulement les conditions dans lesquelles elle fut réa- 
lisée. Les documents que nous avons trouvés avec T.N. Tchentsova 
(1900-1955) dans les Archives Historiques (Centrales et Régionales) de 
Léningrad, montrent que Mendéléev, sur la demande de la Société Eco- 
nomique Libre, se proposait de quitter Pétersbourg, le 1% mars 1869, 
pour se rendre dans différentes provinces, notamment dans celle de 
Tver, afin d’examiner les fromageries d’artels. Le samedi 27 février, il 
recevait, au bureau de l'Université de Pétersbourg, un document indi- 
quant que le professeur D. I. Mendéléev était libre de partir dans les 
provinces le 17 février 1869, jusqu’a la fin du mois. De sorte que deux 
jours avant la découverte, Mendéléev ne savait pas encore qu’il serait 
retenu 4 Pétersbourg par la découverte de la loi périodique. Hodney, 
dans la lettre que nous connaissons déja, demande si Mendéléev était 
parvenu, la veille, 4 obtenir un congé de l'Université. Et enfin, les cor- 
rections faites sur le bulletin de congé de Mendéléev prouvent que le 
départ pour les fromageries était ajourné pour plus de dix jours. Ceci 
nous permet de tirer deux conclusions : 

1. En inscrivant des notes en marge de la lettre de Hodnev, Men- 
déléev ne savait pas encore quel en serait le résultat. Pensant qu’il devait 
partir le jour méme visiter les fromageries, il s’efforgait de finir ses 
recherches au plus vite. Mais plus il développait ses idées, plus il se 
rendait compte qu’il s’agissait d’une découverte de trés grande portée. 


% B. M. Keprov, « Velitajsij den’ v istorii khimii» (o tom, kak Mendeleev otkryl 
perioditeskij zakon) (Sdano v izdatel’-stvo ; sous presse). 

%C. A. Pocopin, « Otkrytie perioditeskogo zakona. D. I. Mendeleevym », Nauka 
i Zizn’, N® 3, 1949. 
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Vers la fin de la journée, ayant achevé la majeure partie de son 
ouvrage, il en fit un tableau qu’il intitula « Etude du systéme des élé- 
ments basé sur leur poids atomique et leur ressemblance chimique » et 
envoya le tout a l’imprimerie. 

Un détail est digne d’étre retenu: la lettre de Hodnev garde les 
traces d’un bol, ce qui laisse 4 penser qu’au moment ou la lettre arriva, 
Mendéléev déjeunait et s’apprétait 4 se mettre en route. 

2. Ayant recu de l’imprimerie « L’étude du systéme des éléments... », 
Mendéléev en envoya, le 13 mars 1869, des copies 4 de nombreux chi- 
mistes russes et étrangers, et partit aussitét pour les fromageries. Ses 
notes, en partie publiées, prouvent qu’au début de mars 1869 il se trou- 
vait aux fromageries, dans la province de Tver, et ne pouvait pour cette 
raison assister 4 la réunion de la Société Chimique Russe, tenue le 
6 mars 1869 a Pétersbourg ou, au nom de Mendéléev, N. A. Menchout- 
kine (1842-1907) annonga la découverte de la loi périodique *. Ainsi 
prend fin la version que Mendéléev aurait été absent de la réunion pour 
cause de maladie **. 

Tels sont les documents qui montrent dans quelles conditions fut 
faite la découverte. Les trois groupes de matériaux réunissent des docu- 
ments de trés grande importance ayant trait au jour de la découverte. 

Le quatriéme groupe de documents se rapporte non pas au jour 
méme de la découverte, mais 4 la période qui le précéda directement. 
Ainsi, par exemple, les nombreuses affirmations de Mendéléev que la 
loi périodique avait été découverte lors de |’élaboration des « Principes 
de la chimie » 1”. Cette idée apparait encore plus nettement dans « La 
liste de mes ouvrages » qui fut établie par Mendéléev en 1899, c’est-a- 
dire trente ans aprés la découverte **. Il faut mentionner également les 
projets antérieurs de la deuxiéme partie des « Principes de la chimie », 
qui furent ajoutés par Mendéléev a l’exemplaire de ce volume de sa 
bibliothéque personnelle **. Ces projets furent publiés en partie * ; ils 
montrent les difficultés auxquelles s’est heurté Mendéléev en préparant 
la deuxiéme partie des « Principes de la chimie ». I] la commenga juste 
au début de 1869, et les premiers chapitres furent écrits en janvier- 
février de cette année, c’est-A-dire au moment ot: fut découverte la loi 
périodique. 


18 Gerald Druce, Two Czech Chemists (London, 1944). 

*K. G. Knomjaxkov, « K istorii otkrytija perioditeskogo zakona D. I. Mendeleeva », 
Vestnik Moskovskogo universiteta, N° 12 (1958). 

17 A. E. Fersman, « Perioditeskij zakon Mendeleeva v svete sovremennoj nauki », 
Periodigeskij zakon D. I. Mendeleeva i ego filosofskoe znatenie, Izdanie « Gospolitis- 
data » (Moscou 1947). 

81.1. Lapsin, « Filosofija izobretenija i izobretenie v filosofii » (Vvedenie v isto- 
riju filosofii), Izdanie Nauka i skola, t. II (Petrograd, 1922). 

1% V. Netaev, Passkazy ob elementakh (Moscou, 1944). 

* M. A. Bioxn, Tvordestvo v nauke i tekhnike (Petrograd, 1920). 
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Avant tout, il s’agissait de définir quels étaient les métaux a expo- 
ser aprés qu’a la fin de la premiére partie furent décrits les halogénes 
(haloides), et, au début de la deuxiéme partie, les métaux alcalins. 

Mendéléev s’en tenait initialement au principe de la disposition des 
éléments d’aprés la grandeur de leur valence ; c’est pourquoi, dans la 
premiére partie, les éléments se succédaient dans l’ordre suivant (les 
parenthéses indiquent la grandeur de la valence) : hydrogéne (1) ; oxy- 
géne (2) ; azote (3) ; carbone (4) ; puis venaient les haloides — chlore (1) 
et ses analogues. 

Autrement dit, au début, en accord avec la théorie des types de 
Gérard *, quatre éléments typiques étaient exposés. Puis venait, dans le 
méme ordre (les éléments 4 un atome, deux atomes, trois atomes, etc...) 
l’exposé de la partie spéciale des « Principes de la chimie ». Les haloides 
ouvraient cette partie spéciale. Ensuite venaient les métaux alcalins — 
sodium (1) et leurs analogues. Mais, par la suite, une difficulté surgit 
dans le fait que les métaux 4 un atome (alcalins) et 4 deux atomes 
(alcalino-terreux) sont séparés par des métaux de caractére intermé- 
diaire du point de vue de la grandeur de leur valence : dans certaines 
solutions, ils apparaissaient comme ayant un atome, dans d'autres, deux 
atomes. C’étaient I’étain, le mercure et leurs analogues. On supposait que 
leur place devrait étre entre les éléments qui ne donnent que des solu- 
tions de type Rx et ceux qui donnent des solutions de type Rx 2. C’est 
ainsi que Mendéléev s’exprimait dans ses projets initiaux des « Prin- 
cipes de la chimie ». Mais, par la suite, passant au principe de la com- 
paraison des éléments non pas d’aprés la grandeur de la valence, mais 
d’aprés la grandeur de la différence de leur poids atomique, abandon- 
nant, semble-t-il, l’idée de placer aprés les métaux alcalins le groupe 
des métaux « intermédiaires » — I’étain (1; 2), le mercure (1; 2) et 
l’analogue de |’étain, l’argent (1) — Mendéléev essayait de définir s’il 
conviendrait de placer le groupe de métaux a deux atomes, le magné- 
sium (2), le zinc (2), le cadmium (2). C’est seulement aprés cela qu'il 
choisit un autre ordre, mettant aprés les métaux alcalins les métaux 
alcalino-terreux. Mais, comme le montrent les inscriptions des tableaux, 
lun complet (brouillon), les deux autres incomplets, il n’arriva a cette 
conclusion qu’au bout d’un certain temps. 

Ici, il faut se référer également au texte des premiers chapitres des 
« Principes de la chimie », deuxiéme partie, surtout le chapitre III, sur 
la capacité thermique *', et le chapitre IV, sur les métaux alcalino- 
terreux **, qui furent écrits, comme le confirment les données, juste la 


_ ™ D’aprés cette théorie, les solutions chimiques se départagent entre les types prin- 
cipaux suivants : type hydrogéne ; ype hydrogéne chlorifique ; type eau ; type ammo- 
niaque N. Par la suite, on y ajouta le type méthane C. 

*1P.P. Ionmp1, Mirovozrenie D.1. Mendeleeva (doktorskaja dissertacija), 1951. 
ose B.N. MenSutxin, Khimija i puti ee razvitija, Izdanie Akademii Nauk SSSR 
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veille de la découverte de la loi périodique, ou directement aprés, c’est- 
a-dire déja en relation avec la découverte. Le contenu de ces chapitres 
et des chapitres suivants permet de rétablir avec encore plus d’exacti- 
tude et de détails le processus méme de la découverte de la loi pério- 
dique déterminé par la nécessité de composer les « Principes de la 
chimie ». 

Et enfin, le dernier groupe de matériaux permet de se faire une 
idée de la maniére dont Mendéléev a composé et présenté sa décou- 
verte sous forme d’un article ayant pour titre « Proportion des propriétés 
et des poids atomiques des éléments » **. Nous avons déchiffré et publié 
en 1953 les notes du manuscrit, surtout les nombreuses variantes du 
tableau des éléments. Ces matériaux jettent une lumiére supplémen- 
taire sur la maniére dont fut faite la découverte le 1 mars 1869 *. 

Tels sont les matériaux ayant trait 4 la découverte de la loi pério- 
dique et donnant une vue d’ensemble de la maniére dont elle fut réalisée. 


III. Les principaux matériaux dans leur liaison consécutive 


A présent que nous connaissons la manié¢re dont Mendéléev fit sa 
découverte, essayons de rétablir dans tous les détails l’évolution des 
événements survenus dans la vie et l’ceuvre de Mendéléev le ler mars 
1869. Bien entendu, nous ne pouvons le faire qu’en partant de |’analyse 
des documents réunis. Quelle est donc la ligne chronologique et logique 
dans la réalisation de cette découverte ? 

Les documents trouvés confirment avant tout l’idée déja exprimée 
que Mendéléev a composé le tableau « Expérience du systéme des élé- 
ments » le 1% mars 1869. 

Pour réaliser un si grand travail en une seule journée, Mendéléev 
dut le commencer de trés bonne heure pour ne l’achever que tard dans 
la nuit. On peut donc conclure que la lettre de Hodnev arriva dés le 
matin du 1* mars 1869, alors que Mendéléev se préparait a partir 4 la 
gare, et probablement était-en train de déjeuner (la preuve nous en est 
fournie par la trace laissée par le bol sur l’envers de la lettre). De la 
méme maniére, il faut conclure qu’il remit 4 l’imprimerie le tableau, 
recopié au propre, tard dans la soirée du méme jour, ce que prouve !’ins- 
cription faite sur le tableau. 

Les autres données qui ressortent des matériaux susmentionnés et se 
rapportent a ce méme jour, doivent étre réparties entre les deux moments 
— initial et final — de la découverte. 

Elles concernent avant tout les deux tableaux incomplets. Ceux-ci 


FE. G’ex't, [storija organicteskoj khimii, Perevod s nemeckogo, Khar’kov, 1937. 
* Voir les détails dans notre ouvrage qui paraitra sous peu. 
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portent la méme date que le document précédent ; ils sont écrits l'un 
au-dessus de l’autre, immédiatement aprés les notes sur la lettre de 
Hodnev. Ces tableaux reproduisent les difficultés 4 répartir des élé- 
ments peu étudiés (leur nombre constituait, 4 l’époque, environ le tiers 
de tous les éléments connus) qui ont obligé Mendéléev a renoncer a 
l’idée de faire un tableau par voie ordinaire en y ajoutant les éléments 
l'un aprés l’autre. A cette fin, il utilisa des fiches qu’il était facile de 
déplacer, ce qui facilitait ¢videmment son travail. 

Il semble bien que le premier témoignage d’Inostrantsev se rapporte 
justement 4 ce moment-la. Celui-ci a pu, en effet, surprendre Men- 
déléev debout devant son bureau, dans un état affecté ou méme accablé : 
Vidée de disposer les éléments d’aprés la grandeur du poids atomique 
s'était déja formée, mais le savant ne pouvait pas encore l’exprimer par 
un tableau. D’autre part, il n’avait pas encore eu l’idée de préparer des 
fiches des éléments : c’était une: issue pour surmonter les difficultés, et 
il faut croire qu’aprés l’avoir trouvée, Mendéléev n’était plus affecté ni 
accablé. Et puis, si Inostrantsev avait surpris Mendéléev en train d’écrire 
des fiches ou de faire une « patience », il aurait certainement évoqué 
cette circonstance. 

Ayant compris la nécessité de faire des tableaux des éléments, Men- 
déléev se servit de la liste des « Corps simples » (éléments) mentionnée 
dans la premiére partie des « Principes de la chimie » qu'il avait dans 
sa bibliothéque personnelle. Cependant, cette liste ne contenait pas les 
grandeurs des poids atomiques. C’est pour cette raison qu’avant de com- 
poser les fiches, il écrivit, dans les marges, les données sur les poids 
atomiques de tous les éléments, excepté certaines d’entre elles qui sont 
largement connues, ou complétement inconnues. Les inscriptions con- 
servées le prouvent. 

Ces notes complémentaires, avec les autres propriétés des éléments 
portés dans la liste publiée, ont composé |’essentiel dont Mendéléev se 
servit pour remplir les fiches. 

Le brouillon du tableau des éléments complets refléte tout le 
processus de la « patience » ; les fiches qui ont trouvé leur place corres- 
pondante dans le tableau (de la patience) y sont montrées comme étant 
posées a leur place définitive. Tous leurs principes et leurs dispositions 
antérieurs (le glucinium a cété de |’aluminium, le fer au-dessus du 
potassium, etc...) sont reproduits dans le tableau au brouillon, de sorte 
que l’inscription initiale de ]’élément 4 la place correspondante s’est 
trouvée ensuite barrée par suite du transfert de la fiche de |’élément 
donné a une nouvelle place. D’autre part, les fiches des éléments atten- 
dant leur tour d’étre disposées dans le systéme étaient inscrites dans les 
marges du tableau au brouillon. Tout cela prouve que, bien que les 
fiches n’aient pas été conservées, dans les archives de D. I. Mendéléev, 
on a pu découvrir |’inscription au brouillon de l’ordre de la disposition 
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de la « patience ». A en juger par le nombre de modifications, de trans- 
positions et de corrections reproduites sous forme d’inscriptions sur le 
tableau au brouillon, la « patience » et la reproduction de ses résultats 
dans le tableau au brouillon ont dd prendre au minimum plusieurs 


‘ heures. Il a fallu un long travail pour arriver a cette découverte ; ce 


fut aussi le moment le plus important : il fallait démontrer que le prin- 
cipe trouvé (la disposition des éléments dans l’ordre du poids atomique) 
est applicable 4 tous les éléments sans exception, c’est-a-dire que ce 
principe est une loi de la nature ne tolérant aucune exception. Il était 
facile de le faire avec les groupes d’éléments minutieusement étudiés ; 
mais, en ce qui concerne les éléments peu étudiés, surtout ceux qui 
n’étaient pas encore incorporés dans des groupes naturels, le principe 
n’était pas aussi simple et facile 4 démontrer. Mendéléev dut déplacer 
l'indium a maintes reprises, calculer et modifier son poids atomique, 
mais en fin de compte ne trouva pas de place particuli¢re pour cet 
élément. 

Mendéléev a rencontré de grandes difficultés avec les éléments 
entrant dans les dites familles — les fers, les palladiums, les platines 
et surtout les terres rares. Tout d’abord, il les a placés a différents 
endroits sur les bords de son tableau, puis il les a 6tés et en a fait un 
VIII*® groupe, les réunissant en un tableau 4 part, en dehors du tableau 
principal (mais sans le cérium et ses satellites). Aprés cela, il a ajouté 
ce tableau partiel 4 son tableau principal. 

Tout cela, nous le répétons, dut nécessairement prendre un temps 
considérable. Il faut croire que la « patience » ne s’acheva que vers la 
fin de la journée. 

Mendéléev, qui se pressait d’achever son tableau, avait toutefois 
l'intention de partir pour les fromageries. Mais vers la fin de la 
« patience », on pouvait voir qu’au moins sept éléments (indium, tho- 
rium, yttrium, erbium, cerium, lanton et « didyme » *) ne trouvaient pas 
leur place déterminée dans le systtme. Comme on a pu |’établir plus 
tard, cela dépendait avant tout du fait que leurs poids atomiques 
n’étaient pas établis exactement. Mais le jour de la découverte de la 
loi périodique, Mendéléev ne pouvait pas encore le savoir. Voulant en 
finir au plus vite avec la composition du tableau des éléments, Men- 
déléev avait placé les sept tableaux des éléments, avec des poids ato- 
miques douteux, sur le bord du tableau, en les disposant a l’extérieur. 
De cette facon, 56 éléments furent placés 4 |’intérieur du tableau dans 
l’ordre de la modification consécutive de leurs poids atomiques et sept 
éléments en dehors du tableau, sans observer ce principe. A premiére 
vue, il en est résulté une violation du principe trouvé. Par exemple, on 


* On s'est apercu plus tard que le « didyme », qui était considéré alors comme un 
élément indépendant, représente un mélange de néodyme et de praséodyme. 
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a obtenu la rangée : K-39, Ca-40, Er-56, 4-60, Jn-75,6 ; 4 la colonne 
suivante on trouvait: Ti-50, V-51, Cr-52, etc... 

On voyait également aprés Kb-85,4, Sr-87,6, Ce-92, La-94, Di-95, 
th-118, puis, dans la colonne suivante, venaient : Zr-90, Nb-94, Mo-96, 
etc... 

Par conséquent, des éléments avec les poids atomiques de 56 a 75,6 
ont été introduits entre Ca-40 et Ti-50, et des éléments avec des poids 
atomiques de 92 a 118 ont été introduits entre Sr-87 et Zr-90. 

En réalité, ce n’était qu’une simple incorporation (sur le bord du 
systéme) des éléments qui n’y avaient pas encore trouvé leur place 
naturelle. Mais Mendéléev ne l’avait pas fait en faussant le principe 
général, mais parce qu’il se dépéchait de finir son travail dans la 
méme journée. N’ayant pas eu le temps de le faire, il arréta les éléments 
non résolus pour y revenir plus tard. Dans le premier article sur la loi 
périodique qu'il écrivit au début de mars 1869, Mendéléev indiquait 
que le poids atomique de l’indium, I’yttrium et le thorium étaient pro- 
bablement faux et que leur place dans le systéme devrait étre modifiée. 
C’est ainsi qu'il termina sa « patience ». I] est donc naturel qu’aprés 
un travail aussi intense il ait pu éprouver, une fois le brouillon du 
tableau terminé, une grande fatigue et le désir de se reposer. Les yeux 
clos, il réva pendant des heures a ce qu'il cherchait, comme le montre 
le deuxiéme témoignage d’Inostrantsev. 

Or, Mendéléev envoya le tableau recopié a l’imprimerie avec ces 
remarques: «urgent», « envoyez-moi la premiére épreuve», etc... 
Une inscription spéciale sur la feuille indique que « L’expérience du 
systtme des éléments...» fut envoyée a l’imprimerie le jour méme: 
« Envoyé a l’imprimerie le lundi 1“ mars 1869 ». 

Ainsi, l’examen de tous les matériaux ariassés se rapportant au 
jour de la découverte (brouillon des tableaux et inscriptions, ainsi que 
déclarations des témoins) permet de découvrir un ordre d’idées chro- 
nologique et logique dans |’évolution de la pensée scientifique de Men- 
déléev pendant la découverte de la loi périodique. Les suppositions 
énoncées sont enti¢rement justifiées par l’analyse de ces matériaux. 


IV. Les autres matériaux 


Pour avoir une image complete, il faut encore examiner les événe- 
ments qui entourérent cette découverte. 

Comme le montre la correspondance de Mendéléev avec les repré- 
sentants des fromageries d’artels et ceux de la Société Economique 
Libre, il comptait finir au début de 1869 l’examen des fromageries 
d’artels qu’il avait commencé pendant les vacances de Noél. Mais 
quelque chose le retenait, quelque chose l’empéchait de quitter Péters- 
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bourg pour réaliser ce travail. Dans |’intervalle compris entre son premier 
et son deuxiéme voyage aux fromageries, Mendéléev s’était occupé de 
la deuxiéme partie de ses « Principes de la chimie », dont il venait de 
commencer l'étude. Comme nous Il’avons déja dit, l’exposé des chapitres 
I et II consacrés au sodium et a ses analogues n’avait point provoqué 
de difficultés ; aussi Mendéléev ne recontra-t-il pas trop d’obstacles 
dans cette partie du livre. Vers la fin de février, probablement, il se 
trouva face 4 face avec le probléme: que faut-il exposer aprés les 
métaux alcalins ? Aprés avoir terminé la partie a laquelle il travaillait, 
Mendéléev consentit 4 faire le voyage, et le 27 février il prit son bul- 
letin de congé. 

Cependant, il poursuivait son travail sur le probléme pressenti, mais 
non encore résolu. Mais la marche méme du travail sur les derniers 
chapitres de la deuxiéme partie conduisait 4 la réponse a ce probléme. 
En effet, la premiére partie du livre se terminait par une rangée de 
quatre haloides : 

F-19 ; Cl-35,5 ; Br-80 ; I-127 

Quant a la deuxiéme partie, elle commengait par une rangée de cing 
métaux alcalins : 

Li-7 ; Na-23 ; R-39 ; Kb-85 ; Ce-133 

Dans le livre, les deux groupes se touchaient directement ; étant déja 
disposés d’aprés la grandeur du poids atomique de leurs composants, ils 
montraient nettement qu’en passant de l’haloide au métal alcalin cor- 
respondant, le poids atomique augmentait chaque fois dans une propor- 
tion égale (4-6 unités atomiques). Il suffisait de joindre 4 ces deux 
groupes un troisi¢me groupe (en haut, c’est-a-dire le groupe de l’oxygéne, 
ou en bas, c’est-a-dire le groupe des métaux alcalino-terreux) pour 
découvrir nettement une régularité commune qui forme la base de la 
loi périodique. En effet, il suffisait d’ajouter, par exemple, la rangée 
suivante d’éléments en la comparant a la rangée des métaux alcalins 
d’aprés la grandeur du poids atomique : 

Mg-24 ; Ca-40 ; Sr-87,6 ; Ba-137 

Ce n’est pas par hasard que plus tard (1877) Mendéléev écrivait que 
«tout le probléme » se basait sur la comparaison de ces trois groupes. 

Par conséquent, le probléme du choix du métal a exposer aprés le 
groupe des métaux alcalins se transformait d’un probléme méthodique, 
lié 4 la structure du matériel didactique, en un strict probléme de prin- 
cipe et de méthodologie. En y réfléchissant lors de ses préparatifs pour 
partir 4 la gare, le 1 mars 1869, Mendéléev dut, sans doute, noter les 
premiéres inscriptions sur la lettre de Hodnev. Il cherchait une for- 
mule théorique pour choisir tel ou tel groupe qui devait suivre directe- 
ment les métaux alcalins. Le principe de la valence obligeait 4 mettre 
a cette place des « métaux intermédiaires ». Le principe des poids ato- 
miques a permis de rapprocher les métaux alcalins en les exposant dans 
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les « Principes de la chimie », avec les métaux alcalins terreux qui en 
sont le plus proches par leurs propriétés chimiques. 

Voulant résoudre le probléme important du point de vue de la pré- 
paration du manuel, Mendéléev est arrivé, sans le vouloir, a la décou- 
verte d’une nouvelle loi de la nature dont il pressentait seulement |’exis- 
tence. Tout cela découle nettement de l’analyse de la premiére édition 
des « Principes de la chimie » et des projets de leur deuxiéme partie. 

D’autre part, les matériaux ayant trait au voyage aux fromageries 
d’artels montrent que le grand savant subordonnait son jour de départ 
a l’achévement d’une partie de son travail sur les « Principes de la 
chimie » ; c'est pour cette raison qu’au moment ou il se préparait a 
partir pour les fromageries il fixa toute son attention sur la solution 
du probléme : quel groupe de métaux, et sur la base de quel principe 
faut-il l’exposer aprés tout ce qui a été écrit jusqu’a présent ? 

Le travail précédent sur les.« Principes de la chimie » avait donc 
montré 4 Mendéléev la nécessité de résoudre le probléme qu'il s’était 
posé. En terminant les deux premiers chapitres des « Principes de la 
chimie », il pensa pouvoir ajourner son travail sur les chapitres suivants 
pour visiter les fromageries. Mais les événements se sont déroulés d’une 
tout autre facon, si bien que Mendéléev lui-méme en fut surpris. Au 
lieu de partir, il se mit 4 résoudre le probléme qui le troublait, et cela 
juste au moment ou il devait quitter Pétersbourg. Pressé par le départ, 
il déploya toutes ses forces pour achever son travail, ou, tout au moins, 
parvenir 4 un résultat, et grace 4 ces heureuses circonstances, le 1* 
mars 1869 fut le jour d’une grande découverte en chimie. 


IMPRIMERIE CORBAZ, MONTREUX (SUISSE) — JUILLET 1961 
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Education for international understanding 
Examples and Suggestions for Classroom use 


For several years Unesco has been co-operating with some of its National Com- 
missions to encourage experiments in education for international understanding. 

In a publication entitled “Education for International Understanding” Unesco 
offers to schoolteachers a few ideas drawn mostly from experience in carrying out 
some of these projects. Most of the examples given are taken from reports prepared 
for Unesco by teachers in many countries, and they provide a practical guide for col- 
leagues both at home and abroad. 

The booklet describes some classroom practices, methods and teaching material 
which can be fitted into the usual school subjects ; it shows that the regular school cur- 
riculum offers many opportunities for developing teaching for international under- 
standing. The first chapters deal with the three subjects which are basic themes for all 
“associated schools” : teaching about the United Nations, teaching about human rights, 
and teaching about other countries. Other chapters contain supplementary information 
such as extra-curricular activities, research and evaluation, the role of the teacher, etc. 


Price: $ 1,50; 7/6 stg. ; 5,25 NF 


L’éducation pour la compréhension internationale 


Exemples et suggestions a 'usage des maitres 


Depuis plusieurs années, l'Unesco travaille, en coopération avec certaines de ses 
commissions nationales, 4 encourager les essais d’éducation pour la compréhension inter- 
nationale. 

Ce sont quelques-uns des enscignements tirés de ces programmes, de méme que des 
exemples et des idées nées pour la plupart d’expériences de ce genre que |’Unesco pro- 
pose aux maitres dans une brochure intitulée «l’Education pour la compréhension 
internationale », rédigée en quelque sorte par des enseignants a l’usage de leurs con- 
fréres. Ceux-ci y trouveront la description d’un certain nombre de méthodes, de pro- 
cédés et d’auxiliaires pédagogiques qui permettent de combiner l'enseignement pour la 
compréhension internationale avec celui des matiéres figurant ordinairement au pro- 
gramme. Trois grandes questions sont traitées dans les premiers chapitres : l’enseigne- 
ment relatif aux Nations Unies, l’enseignement relatif aux droits de l'homme et I'en- 
seignement relatif aux pays étrangers. 

D'autres chapitres ont trait aux divers partis 4 tirer du programme, aux activités 
hors programme, et au réle du maitre. 


Unesco, Paris. Prix : 5,25 NF ; $ 1,50 ; 7/6 (stg.). 


Educacién para la comprensién internacional 


Ejemplos para uso de los maestros 


Desde hace varios afios, la Unesco se dedica, en cooperacién con algunas de sus 
Comisiones Nacionales, a estimular todas las tentativas y ensayos de educacién para la 
comprensién internacional. 

‘ ensefianzas resultantes de la ejecucién de esos programas, as{ como algunos 
ejemplos ¢ ideas, sugeridos en su mayor parte por las experiencias de esa indole, han 
sido reunidos por la Unesco en un opisculo intitulado Educacién para la comprensién 
internacional, redactado por pedagogos con el fin de ayudar a sus colegas en esa esfera. 
En esta breve obra se encuentra la descripcién de cierto numero de métodos, procedi- 
mientos y material auxiliar, que permiten combinar la ensefianza para la comprensién 
internacional con la ensefianza ordinaria de las materias que figuran de costumbre en 
el programa. En los primeros capitulos se tratan tres grandes temas : la ensefianza refe- 
rente a las Naciones Unidas, la ensefianza relacionada con los derechos humanos y la 
ensefianza sobre los paises extranjeros. 

Otros capitulos del opisculo se refieren al fruto que se puede obtener con tales 
programas, a las actividades fuera del programa escolar y al papel del maestro. 


Precio del ejemplar : $ 1,50 ; 5,25 NF. Unesco, Paris. 
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.. Toute |l’Egypte revit dans cette Histoire basée sur 
étude minutieuse des documents. Elle revit dans 
ses remous profonds, sa grandeur et sa durée, dans 
son rythme puissant et le raffinement de sa civili- 
sation, dans ses institutions et ses lois. Elle revit 
enfin dans sa poésie, son art et son humanité... 














L’histoire de l’Egypte est celle des 
rapports du Delta, pays de civilisa- 
tion maritime, avec la haute vallée, 
pays de civilisation terrienne. 

outes les questions qui se sont 
es 4 l’humanité sur les plans 
politique, économique, social, juri- 
dique et moral, aux divers stades de 
son histoire, se sont aussi posées a 
l'Egypte, précisément parce qu’elle 
comporte sur prés de 1000 km, juxta- 
es dans cette immense vallée du 

il, des populations, les unes orien- 
tées par le voisinage de la mer vers 
le trafic international et par con- 
séquent vers Il’individualisme, les 
autres amenées, par les nécessités 
de leur isolement et de leur écono- 
mie essentiellement terrienne, a se 
donner une structure hiérarchisée, 
seigneuriale ou « sociale ». 

L'évolution des rapports entre ces 
deux groupes de population a déter- 
miné toute I’histoire de l’'Egypte 
ancienne. 


Ce qui caractérise histoire de 
l’Egypte, c’est que les diverses pha- 
ses de son évolution se succédant 
et se répétant — sous des formes 
qui se retrouvent chez tous les peu- 
ples, et notamment dans histoire 
des peuples occidentaux jusqu’a nos 
jours — impliquent un certain nom- 
bre de constantes de nature a faire 
apparaitre l'histoire sous des aspects 
nouveaux particuli¢rement riches 
d’enseignements. C’est |’étude appro- 
fondie de ces constantes qui a amené 
l’auteur a écrire les Grands Courants 
de l’Histoire universelle. Dans cette 
Histoire de la civilisation del Egypte 
ancienne, il tente, en suivant dans le 
détail l’évolution de la civilisation 
égyptienne, d’en dégager ces cons- 
tantes, non pas en se fondant sur 
des considérations sociologiques théo- 
riques ou philosophiques, mais sur 
étude minutieuse des documents et 
des aspects divers de |l’évolution 
qu ils font apparaitre. 


Cet important ouvrage, in-4*, comprendra trois tomes richement illustrés : 


I. Des origines a la VI* dynastie vient de paraitre 
Le premier cycle de l’évolution de la civilisation égyptienne va des origines 
jusqu’a la fin, au 22¢ siécle avant J.-C., de la premiere période féodale. 
22X27, 480 pages dont 113 d illustrations hors texte en noir et en couleurs, 
gardes illustrées, 2 cartes en couleurs, reliure pleine toile beige d apres la 
maquette de Paul Bonet, sous jaquette en couleurs, laquée. 


II. De la VII* a la XX* dynastie paraitra fin 1961 
Le second cycle, qui s’étend sur quatorze siécles, reproduit les divers stades 
du premier cycle : monarchie féodale, monarchie centralisée, absolutisme, 
démembrement du pouvoir aboutissant a une nouvelle période féodale. 


III. De la XXT* dynastie aux Ptolémées paraitra courant 1962 
Au 7¢ siécle avant J.-C. s ouvre le troisiéme cycle qui, a travers la monar- 
chie saite, les conquétes de Egypte l Assyrie et la Perse, sa libération 
par Alexandre et [Empire des Ptolémées, se terminera par la conquéte 
des Romains. 
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